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(57)Abstract: 

PROBLEM TO BE SOLVED: To miniaturize an optical 
system for recording or reproducing information using 
holography and to easily gain random access. 
SOLUTION: The pickup 11 of an optical information 
recording/reproducing device spatially modulates a laser 
beam emitted from a light source 25 by a space light 
modulator 18 according to recorded information generate an 
information beam, and further, spatially modulates the phase 
of the laser beam from the light source 25 by a phase space 
light modulator 17 to generate a recording reference beam 
whose phase is modulated spatially. An optical information 
recording medium 1 is irradiated by the information beam 
and the recording reference beam so as to be converged on 
positions different from each other, and information is 
recorded on a hologram layer 3 in an interference pattern 
due to interference between the information beam and the 
recording reference beam reflected by a reflection film 5. 
The information beam and the recording reference beam are 
positioned based on the information recorded in an address 
servo area 6. 
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•?^3S3ta52 9 a, 2 9b©fcWa£i[nWTSin«8 20 
3 4^. 4#fij7*Fr^r77 2 90h777;ftlR)f;: 

»-aTB*)^Sje»2 9c, 2 9 d 0§a**JPjlt 
3J!jPSf33 5i:> iP»g§3 4 0tti*i:i!lP»§§3 5 0aitl 
fcOfgfcffigLT, 77 7a7;l>j£{cJ:6b?7*77 
X7-ilf TE*4<S"TSH^S3 6i:, iPPts3 4 0 
tB73^*P^E§§3 5 0til^h^PgLTS4fS^R F££ 
J**StoJWB3 7fc*fll*W5. ft*, **fiS0Jgl 
ffWf R F (4 % ft«|gi2gJi{* 1 fcfcttS7 F 
UX • tf-#xU 7 6 fc|B8Snfctt«*S£LfcflMf 
7J6So 30 
[0 0 3 1] *^SfiOJg!Bfc^S3tM«l5gS4 

t> jBtcfturrs. ftfc> iBisst, h^bi© 

0<fc 3 fc MfPSftT 7 If 7 hVl/*- * 8 2 i o THIS 
[0 0 3 2] $?, H4*#!HtT, *-#«fOftfflt 

o^twb-t*. +>-— ^sttcti. sin^smgi 8©£ 

tt, f!4ffl0iftai7JfcR^*n*. ft*>\ 37hP— 7 40 
9 0te, S£M^RF«fcDi5£Sft;fca#7n7 7fi:g 
Wh\yy% 1 2 0aW3t^7 FUX • tf-#x 
U7 6^1jgt^^'T5 7^^iJU KtyUyXl 2 
OtHWtttf 7 F 1/7 • *-#x U 7 6 fcflfltSIHk ± 
fB©^££T3„ 
[0 0 3 3] ft«Sl2 5fr&WW£ftfc)tH\ 3 'J* 
-7U7X2 4£<fcoT I RTftjfii:£tU tT-A77>J 
7*2 3fcAlf U ¥£&tffi2 3 aTftflO-gPttflfl 

u -mtmznzo mm 2 3a?s.mntcK 
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2 3 afcflflUTdfoi, 7UXA7o<y7 1 9£AI* 

u 3ti©-ffi*^swi5 1 9 bzmmzo *mm 

1 9b*flflLfcfttt N $NftSH881 8£flflU 7 
UXA7a^7 1 5©RWffil 5 b TEWS ft, ftl© 
-S^SWiS 1 5 a U HK 2 #»JfiS8fcffi 1 4 

ISIBiTO l fcfcttSfro 7"? Al 3 4 ©HIW 
®±T*iR5KT 5<k 5 fc, IIMHEMftft 1 KjlM**n*. 
ilOfttt* ft1f|giBS^ftl©5t*l5T*Kfteft> * 
ORL 7 Fb7 • tf-#Xij76£fcttSX7#7fc!7 

So 

[0034] mnmmmw 1 a^oidb, *m*u 

7X1 2 WrftJKfcStU n&2ffl\fflt1Rl 4*1 
flU 7'JXA7n<y7l *l0-»# 
^SWffil 5 a^flfltSo ¥S*fffil 5 afcflflLfc 
MDftti, SWffil 5 aTESifStU ^IHI^aEMRl 8 
*JiflU ^fi0-gf5^7';XA7o-y7 1 9<D*m 
Ml 9b%flfltSo ^S^ffil 9b*flflLfcH0)t 
fcj\ lf-A77U 7^2 3 tcAlt ^10-gPA^S 
1112 3 aTR^tl, d U7X 2 7 £0*7 U 7 F V 

*;l/U7X2 8*JBfc:jlSLfc& 4^9J7* hr^r 
^^2 9{Cj;oT^tB?n§o *Ut\ C0 4^»J7* 
hr-fr7^2 90W^tcS^T, 03tc^Lfc^l±l 
@8a8 5tC«toT, 7*- *7X7-fl^F E, 

Ctl?>0M^ta^V^T, 7*-*7+l--t"*5 c tt»7 
y*>y-9--#«ffbft8 S*707 70^4 
fc«fctf 7 F U^OWWWf fcft£o 
[0 0 3 5] ftfc% ±ie0+>--t*mcfclt5iS^T'{i, 
tf.j/77771 KOmmt, CD (37/^7 h-r-CX 
^) ^DVD (r-f^l/- er^-r^X^Sfcttr 
^7*7;b-^— 9"7-T;l/- r^77) -^HS (/n7^- 
• 7 h • r-f 77) l?0l^07tr -r 77tcMt 
5 i3& fS£ffl0t^77y70$$tlTOcft5o tS£ 

oT, **Jt0^lgKfett«3t1f*fif5Sfl4Sllil 0T* 
l^0^rV7^gfit0S^14^}t/c^5<t9tc 

[0 0 3 6] »0DiWefiEffltSAffl)tfeJ;tf 
LfcJ:5tc, AS3t«Sli3t*-4 5° SfcttPflBtt* 

+4 5° M%fifo*M&ttitWM&ttLy Bmmt 

Sfi3t*+4 5° $fcttPfl»t*-4 5° OKfe^i&IsI 

^?-iifcii^<i^i:-r5o A{§^i:B<s^±, awed 

it® mivm) icmmmftvh o , pn^t 

[0 0 3 7] ^K, ES«F0ffffllC"3^TWflt*, 0 

6 tiiB^B#{c feit 5 tf 7 7 7 7 7 1 1 ©^^^/Txt- mm 
m&z>o tmm^t. ^hb^shiki 8 a, Ear* 
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oo ) tmmm cut, *7tt>t ? 0 ) zmtRL 

% 0 ^nrnvmrnxit, 2mmx 1 £7 h©ii$£^i 
u &i\ 1 e 7 h ©ti$8t;:*tjs-f 3 2 mm<D ? ■£©- 

[0 0 3 8] £fc, ffiffi^ffiDtSISS 1 7 tt, Mkt* 
m£Offlffi%a*fcLTfi[ffiM0 (rad)fri (r a 

d) *ajRWfcf*4"r*!ii:t*or, *©ftts££ia 10 

[0 0 3 9] )ta^B2 5©Hilttfc©tH*l«\ /WXft 
Xl 2<DWW^r-^xiJ7 7%jliia , rSKtt, 7* 

a, yfia^B2 5^p^)tt©)t*mi*t5fe©i:-r5o 

[0 0 4 0] B6fc:*Lfc<l:3fc, ft«g|12 5fr5ffi 
WSttfcPffiftOfttiu 3<J^-^1^>'X2 4(cJ;oT 
TfJttfcfcStW tH-AX7°y7*2 3£AltU ftS 30 
©-8Btf¥K*fS 2 3a £1® U 7U XA7d 7 * 1 
9lCkm%o 7UXA7ny* 1 9fcA»l/fc3tttt, 

ft*©-gPtf¥£W® 1 9b*i£BU *!©-$#¥ 
Sit® 1 9 b-efiltettSo ¥£l*iB 1 9 b«3»lbfc 
ftfct gNlttSMgl 8£ljflU *©Bfc, IBS** 

©iWBtttt, 7D XA7n 7 * 1 5 ©Sl-fffi l 5 b xfc 

SSM 1 4 C C T\ 2 tffflfiyfcfi 1 4 ©SI 

ftfil 4 L£liSLfcBiBtt£lR]JbH4 5° @fe?n 40 
T, A Gift©* 4:40, SStSl 4R«ffiil/fc3tttffl 

ft£iRitf-4 5 o @(E*nr, B<i#©ft4:45o 2# 

»J«9t«l 4*ffljflLfc1MH3te«u Sttl/yXl 2fcJ; 
1 3 4 ©^WBS, tftfc^ Sltl5±T*HXm 

[00 4 1] -fi, 7DXA7n-y£ l 9©¥£I4E1 

9 b vmttirM, mi 9aT-s#t^n. m 
snxaemii 7£®iiiu ^©^ msossp^ 
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ILTiRSt 5*4:4 3 0 c©i2Sffl#R8ttl4, *fi© 
-gP^7UXA7o7^ 1 5©¥K&®1 5 aT'£Sf£ 
*U 2#fiJli£*1£l 4£li®-f£<, CCT\ CZX\ 2 
#fflKtt«l 4©»&1 4 L*iaLfc)l£tt«tt£fil 
AH 4 5° Hli^nr, Affltt©tt£:4»K fifcttSl 4 
R*aibfe)IStt»t*lRltf-4 5 8 ErtteSnT* BUI 
ft©*4:43 0 2#»J£ft«l 4*lBLfcE8tfB#!!B 
fttt, J**U>Xl 2fcJ:oT*ftSnTftMffil2S8 
ttlKRBS^fU *o??Af 3 4:{Slf4 4:©i£Wffi 
«k 0 1) H « t> /JnS 4: 4 5 £ 9 K iRSC U fcfc, 

L 4 5 * a y 7 A! 3 fciliif 5, 

[0042] 07 &&tfm8im&mz]stf%yt<D$.M 

6 1 T** L fcSl^tt P MftZB. U ^63 T*^ I tcE 

[0 0 4 3] 07£/TNbfc<fc9£, 2»*Jffi3tfil 4© 
fl^fil 4 L^liiLfc1fi?*5 1 Ltt, Al*©*4: 

***u>xi 2^LT*if^ie^ftnc^ . 

a*n^7A3*Ha-r*« 2 ftijn*® 1 4 © 

ffi^tti 1 4 L^lj§t/clSi5ffl#»l*5 2 Lti. A<S* 

©*4:4>9, ttValsyXl 2«^LTlWIBE»jiftlfc 
JSMtetU ^py7Ai3 4:{S114 4:©^Wffi<fc0t 

4**6*n ^7 Al 3^1^1-50 ^LT, *o^A 

1 3 rticfev^ satM 5 xmtnrcmmmmt 

5 1 L££|ffi5ttlC&&Affl%0£fl^JH!^5 2 L 

[0 0 4 4] Src, H8tc^tfc«k3fc, 2^I>JSI*^ 
1 4©^*«1 4 R^l)§Lfc:'i^*5 1 Rtt, B<H* 

©*4:4t), fflBis>Xi 2^itbrmsSSSmWiic 
mtttu *n?7Al3*iIjBU KJWi5±1»Ji«» 
/Jn^4: 45 «fc 3 fciR*t 5 4:tt{cS*tl 5 T*£W£tt 
T> Sfi*o^7A3*jijgt5o 2»9JiSatffi 

i 4©^*s 1 4 R*aiiLfcfasffl#fiajt5 2 r«, 

B<i*©*4:40> muyXl 2%ftLTiimgB3m 

^7Ai3^tCfel/>T, EWIiSTEWSftfcBffift© 
1f^*5 1 R fcfiWIS 5 flliC 10 Bl*©f5^ffl#^* 

5 2 R fcffT»LTT»/<*->*fcJ8U *^g2 

-ytf*u?yLm3[*iKftfflftfcEmtlZ. 
[0 0 4 5] mi i3*tfH8t^tfc«J;3fe:» *^flg© 
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i ices £ n z> & o t , it wt t %mm %mt t # * p 

[0 0 4 6] ^MtDBMT'tt, *U?7Lm3<Dm- 

[00 4 7] c©«fc9£LT, #^IJ5&©MlT?li, *o 
?7Al3rtfcfilfl! (U77Y7I0 <D*u?yLff 10 
JfrSSttS. Afli3tOlWB*5 1 L£Bfil7fc©f2 

sffl#jS3t 5 2 r fctt, fiftfiiRjtfBa-rsfcfcTBHt 
Kih^n, sn (mmm jt©CF*B&iL-fscfc 

[0 0 4 8] Sfc, «&©M&m liism ±$ 

©J: 9 f;:, mmmm 1 **d ai 3 1 

#«14©*#lffi±T*fc/h&fc*s<k9Xi|5&-r3J: 20 

a fcHiiifstu t»ifiiBS«f* 1 ©situ 5 ?mzn? 

^iilpllitcbT^ 4#SJ7* hr-fr** 2 9 fcAltf 
3„ BteT\ *^ffliOJBfi|-pfi, £©4#iij7*hfV 

r aajt tzzrctb, mmm 1 ©site 5 tsw 

2ftT*M*ll'7Xl 2jMfcjRoT*Tt>4#ffl7*hr 30 
^r^*2 9±-?ttlS#L*l\, 
[0 0 4 9] &*>\ #&&i§©j$gT*ti\ fll/^Xl 6* 

■7 Al 3 e * v>TflfflBtt i: £ W-ooflj^w 

->^(*«WKfBa$nsia« (*p?7A) ©At s 

[0 0 5 0] 09*#!SUT, B^I^Of^fflfcO 

^TWffltZ. S4^tc(i s $n^£3!8gi 8©±iig| 
-7©1*ffl*ttffl2IHIttg§iSl 7fc4A, {fcffiSlfflft 

[0051] ftmsmz 5<Dmmmm. 

z^mu *$au7Xi z<Dmyt&T-*3LV7 7it so 
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Htm ±E©S£tt*. *tftl/7Xl 2©Hm 
^r-^x»J 7 7 SiatSIBItt, 7*- rtXtf-# 

fc«fctf h77*7^-#tt?Tfcni\ *M*l/7Xl 2 

[0 0 5 2] H9ta?LfcJ:^lc, 3frgigB2 SfrSffl 
W«tlfcPflBtt©3tttt, 1/7X2 4fc<fcoT 

©-ap*^SWB5 2 3 a U 7'J XA7p 7 7 1 
9fcA3ffSo 7UXA7P77 1 9fcAWLfctttt, 

fti©-$# 1 9 bT-sw^n, u©sw*n 

fc)ttt, EttS 1 9 a T'Sl^^tl^ ffiffi£H%$M98 1 

Jfcfc**. Ji©S*ffl#fia3tfi. 3tl©-SP*^UXA 
7p 7 * 1 5 O^EWBS 1 5 a TKW ^tl> 2 jfflfflt 
«14%lJirS. «1<:T% llT\ 2^*JKJt«14 
©SlftlS 1 4 L*ljiL7£^tiffl^[R]^+4 5° W& 
^tlT, A{i^©)ti:40, «3tfil 4R*3iilLfe* 

X 1 2 1 J:oT^3t$nT^1t«iaSKft 1 

n, *p^Al3i:^l4 i:©^W®J:0t¥Hu<l!l 

T— H 1 1, /hS i: 4 5 J: d lc HX^ L fc& L ft 5» 

[0 0 5 3] 0 1 Ofe^D'0 1 1 ttS^t*^S)t© 

feB4|tt S U ^63 T^n Lfcl^ti A {It^ 

^iU.^§6 4T*7frL tcEmt B ffl)t*^ L T I > £ . 
[0 0 5 4] HI 0t^Lfc«k3fc, 2ftnm%Ml4 

<omm 1 4 L*aai/fcS4ffl#si3t5 3 ut s m 

1 tfiMt2tu *o^5A13 fc«H14 i:©^Wfficfc 

»L*^6*a^7Al3«ffljBtS. *©ISft, *a 
^7A!3<fct»> IBtt9ic«it«1IHH^S 1 LtWftt 
514^5 4 L*TOt3. C©S4)t5 4 Ltt, 
U7X1 2iltCii^ W^b>Xl 2T¥tT7t^t^ 

n. Sit 2 »SiJffi3tfi 1 4^1JiLT, S<i^©)ti:ft 

[0 0 5 5] Hi nc^Lfc«fc9^ 2^SiJK^ 
15 1 4 ©Jl^tfi 1 4 R £M L/cS4ffl#M7t 5 3 R 

tmmwucmtn. *p**7ai 3£&«i 4£© 

m ^L4^6*P^7Al3*lii-r5, ^©^ 
*p^7Ag3«t0, CM^ic«it«1IHR)ISS l R 
KttJ£-r334tt5 4Rff3£'r3o C©S47t5 4R 
tt, J*»U>X1 2i]{cl^ W^UVXl 2T'¥fT^ 



[0056] zmimtm 4^imbm±mt, f 

UXA7oy7 1 5tcAS*LT, ft*©-glW¥SWffi 

1 5 a£j§jii-3o *mmi 5 ammimm 

tt, SttEl 5a?5l-h*tU ^fttDltgl 8£1>® 
U ftl©-gf$tf7°y;CA7"ny7 1 9©¥Kf<fSl 9 
b?£ftetn\ CCD7L/^2 0tcA*tb> CCD7 
k2 0{c«toT^Hi?ni.o CCD7U^2 0±f;: 

H\ fBi^K&ttS^ft^i^ i stci^y, *7 10 

[0 0 5 7]**, trnm^mfc^m^z-y*^ 

-y t n vmmw-ymmmmmzftfct sit n 
[0058] @i ofcckt/im ifcmbrckvfcs *^ 

[0 0 5 9] Sfc, *Hi6g©^lt:1i, ff£ft©-gP 

-<t7*2 %\z\m%o Hot, #Hl©Mim 
C © 4 #fiJ7 *hr^r7*29 lc k%tt %%*m^ 

x. n%m\ct>7*- *37>y-$*ftr> c tmmx& 
mm\<Djx.m5xmznxttVa\syxi 2»cm 

o T £ T t 4 #gJ7 * h r ^ f 7 * 2 9 ±T*«:fS#! 

[0060] fcil3T\ CCD7U-l , 2 0(C<toT, IS 
£ft©2#7E^*-y£1$tH-fStt£, If^T^CCD 
7U-C2 0i:^iEfil(cfi[BaJ6'r?,*\ CCD7l^2 

Q<Dfa\&T-$frh^K<D>w-yfcm%w$i&w 

t% a 01 2£<}:t>*01 3£#!$LT, CCD 

7b-T2 Q<DM± : r-Z1?^%.Ji<0>^-y\^toV% 40 

a^fii^^ii-rs^tiio^T^-r^o 0 1 2 

(a) fc^Lfc«fc9f^ tfy77-;/7 , l 1 \zm%7^ 
-?*lt. 2fti«&l 4fcJ;oT, mZ^'btb 
Xttfo%2-D<Dffi®7 1 L, 7 1 RtCftltSnSo M 
^012 (b) ICkLK&oIC, 7/S-^-Hi, Qffl 

cmm7 2t>\ 2Wt>^-yT-z<D&\^®.ttz 

"0" Sfcti " l " *£EU 1 1*7 h©1ffgfcfl 

^-T5 2®lcD9^©-^5i->, ffi££*7i:LT^ 50 
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nm±.<<fzcttfX'2m<D*vv hff$>% 0 01 3 

(a) 1 tfy KDr^^;br-^(cWJS-r5 2H^ 
©i&7 3£SLfc*>©T'&3 0 £©$§7 3tfff£-f3Fl 
«T\ T-^SfEfcf % *^*©^H"t?H, 2 

v^ 0 t*t»^, 013 (b) ^tfcfc^fcx 25MM 

mx, 3-=>-r-*i%.?ft%<D>^-yxuwLx 
^-^sjpianfliffliiaso 013 (b) tc* 

SLTV^So *^»»0 4 iifg©Rl$ 7 7 fi, t 
{C*7{CUTfe<o 

[0061] Y7v*y9jmm**-yt. 
T-*\znfct%w-ytitGt>*kz>t, m \ 4 

(a) K^bfcJ:34 23fc7&rt*-yfc*3o *^SS© 

CCD7U-r2 0©ttWr-*Jb^, r-^nl^©^W 
[0 0 6.2] imUfctt, 014 (a) £^Lfccfc?& 

2 ^ ^ - y tc^ o t^H tl^ nfcffif i: IS^ffl 

§o ff^t^snss^^^-ytt, 01 4 

(b) tmmcit^t^yvyxv 

m&TU SNtta^«<*^TV>*. S^Bftcti, cc 
D7W2 0{cJ;oT, 014 (b) £^LfcJ:3ftfS 

[00 6 3] 01 5 (a) 14, S£ft©/<*-yfr5W 
giJLfcr-^©rtS*«l^W»i:SLfct©-e*S, H4> 
©A-l-1 9©«F^*#Lfc<BijW*n€ni tTy h©r 

h v -y * y ^ffl ffi*^ * - y « nfc+x^©ffi« 

7 4T»^Wt*<:i:fcJ:-3T, 40M17 8A, 7 8 
B, 7 8C, 7 8Dfc#ttT^3o *l/T, HI 5 
(b) fC^Lfcfc^f^ ^ft©fgli78A, 78C££ 
to^T*i^©ffl«%*«L, TO^©rI^7 8B, 
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7 8D*£fe-&TJ©B©fii«*JBfiRU Z-DOfmnfa 
**±"FfcEB*« c t"C*E C C r-7;l/£^fiSc? 5<fc 
3fcLT^So ECCf—^yl/fctt, IBSI^St-* 
fcCRC (IHJiMf-xy^) 3- K*©x?-ITIE3 
— F (ECO £ttinLTJB$Lfcr-*©r-7/l/-e 
fe£ 0 015 (b) tt, ntTmy"iJ©ECCr-7 
;l/©-09** Lfc feOTfc 0 , C ©ffi©g2?>Jk gE&fctS 
ttTS 015 (a) (c^Lfcr- 

Zmtes 015 (b) fc^bfcECCr-7/1/©^ 
O-^&fiJfflL £*>©?& 9, 015 (b) 10 
C Cr-7/l/©5$, 015 (a) fc^Lfcr-*E5U 

ffiJrTSo EfilSfcfi, 01 5 (b) fc^Lfc<fc?£E 
CCr-7;l/£01 5 (a) K*Lfc«fc3fc4-3©1ig8 
7 8 A, 7 8B, 7 8C, 7 8 DK#jBLTtt1tfBK» 
jgftlfclBSU ff£H#Kli, 015 (a) fcjfcl/fcj: 
54KU©7 , -***fflU cn*^flf*THl 5 

(b) £*Lfc<fc3ftECCf—7;l/*S£U ^©E 
C Cr-7;Wcg3l>Tx5-!TIE£tToTT-#©f? 
±*fi3. 20 

[0 0 6 4] ±a©<fc3aB£ft©/**-yfc:45ttSS 
ipffilB (h7-y+y^®^/^-y) OB**, 17 
-ITIEtis H2fc*lt«^fflaiaIIS8 9fcJ:oTfTt) 

[0 0 6 5] W±8W!bfeJ:3K, **»©»»£** 
fttiHBI2»S£St l 0fc«fcfttf, 3ttil«eg«# l fc 

#5, EgRic&ttsKfli irgmk^ licjtrsewa 
®miizmmmmMmm&m$iKm 30 

SWafcJt^TESf fcttS£©fc*©3fc£**/h* < 

&»©jB8fc«fcfttf, Eg* *tfs£©fc 
mnvftTj *t%.wtfflm<DVv try? 1 1© 

[0 0 6 6] *n«s©«i8fc«kntf, )tit«iBS 40 
i (c 7 * - * * it- #43 «fe r» 7 7 * y V u-- 

?r3fci&©1»fB*E»U £©1ff8£ffl^T7*-£7 
«fc If F 7 y * 7 71?— 5 C i: T* * <5 «fc 
3 K Lfc©?> Em fcttf5£©fcfc©3t©{iHi*«>* 

7 7^7*-tr*#SJlfcft3i:£fc, §5S& 
ft E«8**J:tfiEa&l/-h*** <t£<:i:tfT-# 
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[0 0 6 7] Sfc, *HK6©^ltcJ:n^ ftfflNHEft 
££, Sfc, 4&M©$ffil<:£ft(£ ttfltffiEMKttl 

c #B8)t©$p^^->^a*s^®s©mai (0J* 

tf£«©77h7x7) fcESLTfct* ^©ftliifBfa 

#ft£isuT, *«i©flffii*s4Riffit'r*#i!a)e© 

[0 0 6 8] $ft, *HJS©JBfllfcfi|S5tt1ifgfaSS4 

*^tS*ffiS1tW8*. 1WB3tK^***J:5Ktte© 

[0069] 4^tt©^aBicft«%iiHne«^ 

©T, «E*©3ttr-f^ySfii:©5«ltt^fc-&5ci: 

[0070] sfe, 4^w©^aiicft«%m8ESfi£ 

[0 0 7 1] Sfc, *m©«Hfi:fettS3t1t«IBS« 
^7^13^, xy^Xlfy hfC«fcoT7FU^©1f 

^If^lH^fti^SL^^ii-r^i:, i:ne»©2 
[0 0 7 2] *^©^2©^fifi©^filfc^5^ 

<ommK^mnmm^m<o^<ommt, 02 

0©«fi)t©lilS|Bl1iT*feSo 

[0 0 7 3] *-;I//<-x>y®»g^St"0 
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kttltWLTs'W Wl/fc*^TAIf>fc©*SffilIfcft 

iR*"** h;Wc*v^T, !B3*Lfcft©ft§ffiHfc3te!RiR 
[0 0 7 4] m l 6 tt» *-;l//^-->^MH©7tM 

ftOftgffiSfcJtiRiR*©^*^ Cfctf 1£S LTV^ 
§ 0 ^-^--V^BSt*^ MWaot 20 
)l»iR**^Ufc»»tt*--;Ui:i?tfti*. c ©*- 
;l/ttfiBi6T/Jv?v>©T\ *-/W*--:/#&8fc, 

AT*»©UHB*^aESf« c 
c © J: 5 *£*K*©35r8** *-;w*--y*sawi 

Mtf% *-;Wil o" 2 nm@Jg©*t£&©?\ 
*-;b/^--y^^T'{i, l o 3 ~io' *§fi©£! 

"ft^'JC&r , 104 -133 1990^ J ^ 

tuai©« "PHB%ffl^fc»s^aa*D^7A©«r 30 
[0075] ±a©*-;w<--^^! 

v>5. *•©£&, *HSt©^«fc^S)t1tffil3SS±S 

BT^ffl t s mm mm fa 1 m * o y 7 ai 3 

i& ±^©*-;W^-ry^#^fc«tt)T^^nTv^ 

-So 

[0 0 7 6] Sfc, *^t0yptt, VvtTVfl irt 
©3taiS112 5tt» *n^7il3*«iS , r**-;W< 40 

Uyhfcft*SlJWfcttilM£ftt>©i:LTV5„ c© 
«fc5fcft$igg2 5fcLT«\ fetgl/-ifi:c©fi5RU 

-1f©a«3tt©«**»Rt**«»«HF 
-lfi:«:©u-!f©WW)t©»g*$»-rs^««)t* 

[0 0 7 7] *^J6©»ilKfeV^r, »f^»9 1 tt, X 

i©a»©»«tra*t, #fiwt©«B/^-y*a» 50 



fti®gl2 5©ft||ft©&g£, 3HRRl^ftaa©»fi 
©*fr5SRf3<:i:tf'?t5«fc3fca?TV''So *L 

T, 3>hD-7 9 0tt, ^©fcftfcftoTg&tfS 
ffiLfci£fi$fcf±»ftg|59 lfc«fcoT8ffiSftfcKfi© 

-5 9 0J:95A5ft5ifcg©1i$g£ftoT, JtJfrTS 

^©^ffiw-rsi^tc^oTv^o 

[0 0 7 8] ^IWc&Sftlf^glf^l©^© 

fl&©*jfitt, an ©£ft©$tt£Ntt'P&«. 
[0 0 7 9] **BSg!IK:«53t1WBE»fl4»ll-e«, 

assist h\ tt8i8fi2 5©aaftt©»g£, ihrrt^ 
4*»©sg©*fr&aflr*. cnt^o, s&sn 

fcttft©* Wfc* J: tfE«ffl#flB)lfi^4ia«n*. *^ 

[0080] ifc, *£Btfflt $3^fgags?f£&iB 

t\ EflWi#i«3fc©aai^*-y*«ATa»B©B«i 
©»<*->*$*TaftiHi©eaaBff*ff 3 c t 

[0081] ttzs *mmmizM£. mmmm 

^#->tracaii/^-y©s4ffl#iW6*fflv^a:^ 
[0082] ttz. *%fc<D&mK&tii£. mmm 

m 1 1S«^*«fctfiESffl#!!a3t©&g*fctt#M' 
3t©$H/^-ytfS45^ffiBI©1tffi*iegLTfe 

*©3t1» ^12^1®* 1 iftttJtKttSfiBta— Ift 
««U a-1f©*i&K*Si;T, SS^©1f^*H4Rl 
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[0 0 8 3] xnffioj&Mfcistfzzomoftm&xf 

[0 0 8 4] #E, *%W<D%3<D$m<0&M\C&Z>yt 

1 <D%Mmm\m%mmm&&m 1 o©#§$© 
mmftX'&Zo Ktcu \L-j^7-j^<r>mm\ mi© 

[0085] m \ 7 it, *mmmmasi<fz>vy?7 
v7<Dmz*tmwm. 01 8«, vvtrvtzm 10 

[0 0 8 6] *Mffi(DB&X&VZ>¥y>;7y7l 1 1 

*-$UyX\ 1 3, %!RM&7'(J\'* (neutral dens 
ity filter ; WT\ N D 7 A/ $ t f . ) 1 1 4, 1 

ytmm?i 1 5, {iftt:-A77i>y*i 1 6, & 
ta^raMfflgi 1 7, e-AXT'yy* 1 1 8*5*1; 20 

7* r-r-rr?* 1 1 9£fi*.T^5. ft££Bl 1 2 

EfcoT^So ^Vt-ZUyXl 1 3fi, ft££Bl 
1 2<Dm%*¥fflt%lcLX\}i$itZ&5K.1tr>X^ 
6„ ND7^* 1 1 4ti, 3'J^-^UyXl 1 3© 

flWft©^#**$-{tr* * 3 wm&.r> x^ 
Zo mmmm?i 1 5 a, nd7^*i 1 4©w 
mmx. l x , s ffittfffft * p ffi^trit^ i: 

m waif, i/2»ftssfcttsstt«wfflv^n 30 

So <Ift£-A77U>y*l 1 6«\ «3t«5tt*Jlff 1 
^mm^^>Mft\i~LX-fV -yaffil 1 6a£WLT 

v^S. ttffigRftSMSi 1 7(i, I!i©^SS©MIE 

AX7Uy*l 1 8li, t£-AX7l> «y^iil 18a?: 
tl/CVS. £©t£-AX7D yaffil 18a(t AHA 
tf, PfittJS#*2 0%jSjgS#, 8 0%£ltt£<fc9 
EftoT^S. 7*r-T-rT7*l 1 9ti. #$#©# 
■*BfibT, #Bgft©Sl)ftftflMI (auto power con 40 

troll ;WT, APCi:IB-T 0 ) fcfTSfci&fcfflv^n 
[0 0 8 7] ty*>7v'f\ 1 ltt, ME, ftiggBl 

1 2frt>(Dytff\£-Lz7vv*\ i 8©t£-A7.7'j 
>y^ffii 1 8 axmzftxmitzfim^ e-Ax 

7U<y*l 1 8fl*9JItEfl£ftfcffltte-AX7 , 'J 
y* 1 2 0, 2#fijfilft&l 2 1 fe«tt?4^±lf57- 
1 2 2*B*T^«. {Dfc^-AT.XUy* 1 2 0«, 50 



ftfflW- 1 1-31 1938 
24 

AWft©?^> S<BttJS#£5lfU Pffl}fcJff#*j8ii 
£-£3<lftt?-AX7y yaffil 2 0a£#l/CV5„ 
2#*JJfi$6lfi 1 2 Hi, 017 Efe^TftlllCfcfllWft 
EEBSftfcfia&K 1 2 1 Rt> JttttOfefllSP^EES 
SftfcKfttSl 2 1 Lfc££LTV£o JSft&l 2 1 
R, 1 2 1 Ui, 8! 1 0^®$ftKfct*&2ftMlfe% 
ffil 4 0ffi3tfil 4R. 1 4 Lfcl^HI©*)©"?^, fil 
ttfil 2 1 RttMJ|ftf|R|*-4 5° HHS^tf, Kttffil 
2 1 5° @^^-&§ 0 S^±tf =5 

- 1 2 2 tt, 2ti$mfflK 1 2 1 fr£©ft©ftMlE*fL 

X4 5° kfflfotix. 2ftnm%Mi 2 \ t^<oit 

£, 11 7 EfcttSliS®EH$t3£faEftttTKSf-f 
SKIfffli**ri/tVS. 

[0 0 8 8] £y^7y7l 1 U±, ME, Z^WMft 

mi 2 i^p>o^i^±if^7-i 2 2©swiB-es 

f*LTlfrt-5£l*lEEBStiT» F;l/8 1 Eft 

itfBiB&«# 1 ffH£snfcfc#ic, ^maeswft: 1 

©Si£l$2$|Ettfat3fl^U>Xl 2 3i:> £©# 

HfUvXl 2 3£, 3tf»«8BS«St(*10»*^lRH3J:tf 
h7>y77^lRlE^glRr^7^^aX-^ 1 2 4 (01 

8 #18) fc*fit*TV3„ 

[0 0 8 9] I^y77y7l 1 Hi, ME, ^iS^B 1 

1 2^e>(0^{i7 , e^-A77U'y^ 1 1 6<Dfilft£- 
A77U>y^ffil 1 6 aT'SltettTiiftfSTolpgE, 
®^e-A77U>y^ 1 1 6il<fc»3llEEtSttfc£I?g 
3tSIBSl 2 5, aUVXl 2 6, e-A77U«y^ 1 

2 7fccfcO"7* r-rVr^* 1 2 8*fiS^.T^5. 
%XM8 1 2 5 tt, ^1 OHM©Jg||Efe^5$lffl^ 
lt§l 8fc^»©t.©-efc5. flU>Xl 2 6ti, T^lf 
^IB^^i* 1 Efe^T, 1f HBtt*E»ffl#!Syfi«t t> ? tu 

«r*(MI«*tTV>S. C©0U>X12 6© 

ttt*IWt*Ci:T, IBgffl^Ttiilf^©^!! 
«©**S*HfiT**J:5t&oTt>*. tT-AXX 
U-y^l2 7t±, tT-A77'J -yaffil 2 7 aZ^LX 
u©e-A77';7^ffi 1 2 7 aii, ^Jx.{f, S 
ffi3fo$#* 2 0 8 0%EI*tS«k3fc%o 
TV^So 7* hr-f r^^ 1 2 8tt, 1ffKt©)1£S*E 

fe5o <:©7*hr^T^^l 2 8li, 1«B3t©»fi» 

*t«8Ttsj:3ic, S3t»^aa©^«E»aijsn 

T^Tt«tt\ OU^Xl 2 6{U^?>t:-A77U , y^ 
1 2 7 EAWL, t£-A77U 7«127a "PKIt? 
nSJttt. <S7tt*-A77U-y^ 1 2 0EA»*S«fc5 

[0 0 9 0] tf>y77-y7l 1 Hi, IE, lf-AX7 
'J>y^l 2 7Efctt3<ifttr-AX7 , ; < y*l 2 0i:« 
S^IIIE, tT-A77U 7^12 7W<fcD«EERSft 
/*cOU>Xl 2 9, i/VyYVi])\/VyX\ 30fcJ:a* 
4^fJ7^- hrf 1 3 1 mZX^Zo 4ft%\7 
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* h rf * 1 3 Hi, £ 1 QftftQJgttlCftttS 4 
#fij7* bfVr^*2 9 tmU<Dt><DT*3bZ>o >"J7 

*hfVr*2 1 3 l©#fiM(cflLT4 5° £ftf J: 
3(cgHB£tVTV£o 

[0 0 9 1] Zv?7V?\ 1 1(4, IK, t£-A77 
U«y*l 1 8fc&(t5<lftl;-A77y >y* 1 2 0 £(4 
Ettfflfc, tf-AXX'Jy*! l 8$UDIi(cgefi£ti 
fc*S»l/>Xl 3 2fc,fctfCCD7W 1 3 3^1x.T 

l/^o 10 

[0 0 9 2] VytTyfl 1 114, Hfc, OBtlf-A 
XXU 7*1 16 KWZ&ftftS&m 1 2 5 ttefctt 
iJ(c, {§fttf-2>77'J-y* 1 1 6flUDIgfcEIISft 
fca U U^X 1 3 4 *5<fctf£ii/8ft$lgg 1 3 5 
fcfifiLT^So £*ffl%HKI l 3 5 (4, ft1ffg|E^$£ 

# 1 (DfrufyLM 3 KCS^tlSflMS^^tTSfeft 
©ft, 0JX.WM2 6 6 nm©S§fl.ftfcfl#T5«fc5K: 

(4, I/— ^-1fftiS©liljftft£#^ft¥!& 
3o 3'J U^X l 3 4 14, £»/83tag8S l 3 5 

*Mim4, ^tfflftiiggi 3 5(4, sffift©tt*Hi 

[0 0 9 3] 01 8(C*Lfc<fc5(C, If 1^7 f 1 4 
0(4, ft^a-*yh*ftl 4 l*fl|*.WS. ftfc, 0 

1 8T*(4, ft^aay 1 4 1 ©J6fl5SP#©#*^ 
UTV*. ftfaa-yh^ftl 4 1(C(4, ±ifi03U^ 

-*uyxi i 3, nd7^* 114, mmw&x 
?i 1 5, <ifttr-A7s7uy^ 1 1 6, fitfflaigiftg 30 

MSI 17, e-A*Xl)y#l l 8, <iftt£-A77 

'J «y*l 2 0, 2ft$mm \ 2 1, ±£^±(7^7-1 

2 2, SHftgHSl 2 5, flUVXl 2 6, tf-AX 

7y-y*l2 7, ai/yXl29, $"jyKU > 
Xl 3 0, i^fiUyXl 3 2*«taaU^-^U>Xl 

3 4tfE9ttW , 5*iW5. 

[0 0 9 4] 01 8(4, !ftfflft^?l I 5 tLX \ 
/28g«*ffiV*fc0!l*^L-CV<5. £©0ijT* 
{4, ftfaa-y 1 4 1 rt(c(4, !l3tffl3tt*«? 1 

fcHfifSfci&fc, 1 4 2 t, C©^-* 1 4 2 

©#7 1 4 3tffitt&trCVS. 

[o o 9 5] 0 1 9t4, mmzm^mmmm? 
1 1 5©0y^Lfct©^5. c©g5Kfe^sai)fcffl 
mm?\ 1 5(4, st>t»firt-*2fto«K©iet« 

115a, 115 b£WL-CV& 0 cn&©!6)tfil 1 
5 a, 115 b©-5%©'>ft< fcfc-fittBSLftt^K 
ijggfCfcoT, BWOfcflWGlfcgffiSn, 019 
(a) , (b) (c^Lfcfcoti:, ffiftfiffil 15 a, 11 50 
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5 btffi&SSPflfctettSfijflgl 15 a, 115b© 

fiftKl 15 a, 115 b£ljiT 5ft©lft8*m 
U *©£H, fi£ftfflft¥^?l 1 5©ttiftft£fctt5 

s iftfig^ i: p <s§ft$# i: (Dtmmitt s * 3 1 * ? 

T^5o ft*, 019 (a) (C^Lfc^fc-, filftffil 
15 a, 115 b©£ff©J¥*tf*t^fc£fcttffl9tefc 
tf*t<ftD, 019(b) (c^Lfcd:^(c, 
15 a, 115 b©£ft©£#tf'.hS^i:£ (C(4Siftft 

[0 0 9 6] 7^al-2l 2 4(4, ftfa- 7 
ftl 4 l©±fflfcfl!l9tttt&ttT^S. ftffi&IIl 1 2 
(4, COftSSffl 1 1 2 £E®J-f 3lBi!j|H]S8 1 4 5 t- 

M:£ft, c©!I®]@ggl 4 5 fc£fca->y h#ftl 4 
10HliitftDWt6tlT^*. 7*hr-fr7*l 1 
9(4, APC0S&1 4 Gt-fcitZn, u©APCIsI^ 
1 4 6 £&(;:, a--yh*ftl 4 1 ©$|ffl£$9#(t5 
ntt^o A P C [sI88 l 4 6(4, 7* hr-fr?* 1 1 

9©a***8fiu #^ft©APc©fcto(cffl^f,n§ 

l^APCrer ££jS*5«fc3fc:ftoT^3o 7*br 
-rr**12 8tt, APCE1E&1 4 7£-mtZtl, L 
©A P C0S§ 1 4 7 t#K, a- 7 b#ft 1 4 1 ©iJffi 
KEDttttfcnTVS. APCIslSgl 4 7(4, 7* 
^T*#l 1 9©m*££<IU 1t^ft©APC©fcfe 
tfflv^n«M^APC*j ££firt5<fc5(cftoT^ 
§ 0 4 2©iSft*cte*tSa-'y 4 1© 

ilffi(C(4, ^APCIU^l 4 6, 1 4 7^t>©fl^AP 
Cr tf , APCobj ^tb$5LT, ffiftffltt^jfrfl 1 5 

Mftm^ftS.fe^fc^-^ 1 4 2^ig®]t^|gi)(e]SS 
1 4 8tf$Dtttt5ftTl>5o 
[0 0 9 7] 4^|IJ7^ h-r^r^^ 1 3 1 (4, ^0 
SS8 5 (02#sp,) fcHWbStU il©^ai[5Igg8 5i: 
rtt, a-«yh*ftl 4 l©ilffi(C|?»3Wt^tlTV^ 
§ 0 CCD7^ 13 3(4, CCD7W 1 3 3 ©Eft 
C D7U^ 1 3 3©tH^M^©fflaH^T9ffi^S!l 
a@K 1 4 9 fc-ttffcStu C©M^5!LSIhI^ 14 9 4; 
^(c, az^h^ftl 4 l©il®(C®E0Wt5)nTV^ 
§o femffimWl 3 5(4, il©^*fflftiiggl 3 

Eg 1 5 0 i:±t(c, a- >y h#ft 1 4 1 ©fflSSlcKtJ^lt 
5ftTV3o az7h$ftl 4 l©IUffi(c(4, M(c, ft 
f aa>y h 1 4 0ft©[s]g&tft¥ aa<y h l 4 Ofti:© 
HT*^a©ffi^©AI±l7J%ff3AHi7JjK-h 15 1*^ 
<3ft(t^nTV>5o c©AtH^jH~h 1 5 l(c(4, 
(f, ft£ffl^T<l^££j£T§ft77^£#C?ft77 
-f^7U+^7^-7;H 5 2*^^tlT^5 0 
[0 0 9 8] 0^Lftl^, ftfaa«y h*(*i 
4 l©±ffi(c(4, ttffi«9!lll%XM8 1 1 7%fgftfSffi 
»lelBfeJ:lfSKI)tgSiSl 2 5£fg©rf £J§g®J[s]S8tf 
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[0 0 9 9] 02O(i, ftfi&Sl 1 2S\ 
«©ftfc LT^fe (W1\ Ri:ie-To ) , ^fe (WT, 
G^fBto ) **tftft CWT\ Bfcffit. ) ©3fe© 
U— >f3tt*ffl»BrftftfcOkU CCD7Ufl33 
t>, R, G, B©3ft03tt*tttBnf^*t>OfcUfc«^ 
©tf7 7777l 1 1 ©$$©-#£* Lfcfc©T*& 

So 

[0 10 0] 02 Ofc^LfcfflfcfcttSftiggfil 1 2 

(i, fe^^UXAl 6 i£<la.Tv>So coftfctf:/ 10 

'J XL 1 6 1 tt> RftAltSB 1 6 2 R, GftA&fSB 1 6 

2 G, BftA£f$l 6 2 B*«*Tl>*. &AUSP1 6 

2R, 162G, l 6 2Bfcli, *ft€tiifIE:7-frt/* 
163R, 16 3G, 1 6 3B?bW?>tUVSo ttl 
ggl 1 2H\ Sic, WFtlRik Gft, BftfctfiW 
*3¥S*ttl'-1f CMT\ L D£I2f 0 ) 1 6 4 R, 1 
64G, 1 6 4 Bt N &LD 1 6 4 R, 164G, 16 

4 B<fct> mznrcytzyftytmc Lr&AttgG i 6 2 

R, 16 2G, 1 6 2 BfcAlt£-&S=iU*-*UyX 

16 5R, 16 5G, 1 6 5Bi:*fll*.T^So &LD 20 
164R, 164G. 1 6 4 B <fc DffiW£ftfcR)^ G 

ft, B3tti, 3Uy-*U>Xl 6 5R, 16 5G, 1 
6 5 B, ffiIE7^;l>* 1 6 3 R, 16 3G, 1 6 3 B^r 

JiT, fefcfiJOTXA 1 6 1 fcAWU fe£$7UXA 
1 6 nCcfcoT^fiJcStlT, 1 1 4fcASif 

tS^fC&oTl^So ftfc, H2 OK^UfclW^tt, 

m \ 7fcfeitS3U^-^u>xi 1 3{i^p>nT^ 

[0 10 1] 02 O^LfcWcfettSCCDTW 1 

3 3tt, fe#P7UXAl 7 lOM 30 
mfVXLl 7 Hi, RftftftgBl 7 2R, GfttfittgB 

1 7 2 G, BttW&ffi 1 7 2 BfcfllATl^. &fctiWgf$ 

17 2R, 17 2G, 1 7 2 Bfctt, WfttfliE7<f 
>1/*17 3R. 17 3G, 1 7 3 B)bW5ttTVSo 
CCDTb-Tl 3 3(i, ^ft^'ft, &Wt^l 7 
2R, 17 2G, 1 7 2BlCfl|prf<5ffiBfc:iBgSft, 
R^Bft, GftM{§!, B%Hft%SM'T« C C D 1 7 4 
R, 17 4G. 1 7 4 Bfc£{i*TV3o ISfilUVXl 
3 2iJfrP>©Bi, feftflfX'JXA 1 7 1 tioTR 

yt. BmzftMzn. <:©Rtt, g#, b^«, 40 

^ft^ft, «uE7*/l/* 1 7 3R, 17 3G, 17 3B 
£&Tv CCD174R, 174 G, 17 4BtcAl^t 

[0 10 2] 02 1&^L02 3£#MLT, * 
*ltOJB»lc*tf h 1 4 0©7^ F&>) 

mmcwxmtz. 02 n±, 7^F&<3$1#£ 

*T¥ffi0, 02 2«, to±ffl&K.tsV%Zy4F&*) 
WO^tHliBH-pa&S. 50 
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[0 10 3] FSSOStitt, h 1 4 0 

<0^»I^(Slt^oT 3 PmcEl^nfc2*©^+7h 1 
8 1 A, 181Bi, fti/t7H8 1A, 1 8 1 B tc 
■2£2 0t*-3t8tt6n> frWH 8 1 A, 1 8 1 B 
K»oT»*Brftft*llS 1 8 2 fc % 1 8 2 

a- «y h i 4 0 i:*3Pte«Kai£f3fitffc 1 8 3 i:, 
^aryM4 0^7M8 1A, 1 8 1 BfcjG 
oT^Kl«-&5fci60U-7*-^ 1 8 4 fc*«*.TV» 

So 

[0 10 4] U-Tt-^ 1 8 4fi, h 1 4 

1 8 5F*?£llf ft^axy h 1 4 OO&iS 

#fa£$oTEHSnfc#:K©20©3--*l 8 6 A. 

1 8 6 Bt, 3-7 1 8 6 A, 1 8 6 BOrtHWfca^ 
;H 8 SfcftlRlT 5«fc9fc0££ftfcvy*«y h 1 8 7 
A, 1 8 7 BfcfciBATVSo 

[0 10 5] ClT\ X9>f HSIOWlOffffltO^T 

-7 hi 4 Otfgffi* So c©gfitoW'h4i:tfcW:* 

02 3 £*Lfc<fc 3 MS 1 8 2 ttSffi-frrt, MS 
1 8 2 fc3tt*3L-f M 4 0 t<DF3<Dm£tl 1 8 3 tf£ 

BtZo h l 4 o 0«ffl«WSO«H*ait 

Si:, 4 OtciSfleUTWiSl 8 2fc^& 

fS 0 c©<fc3&X7>rFi£9fllfllfc«fcfttf, ft^ax 

7 M 4 0©gfito<?Mftfc£fc«:tt£l 8 2 

f, *©fci&» M$l 8 2©mDfcJ;3JSf&&BSitT*£ 
So *©*6&, X7^FJM»J«lll!©BMtfeJ:tf^tt 
*Stfft** l 6, 1 8 4K«k^T3t^a- 

rT^^^So 4*. X5-f K3it)««lfcAo 

TtTtjnSo 

[0 10 6] 7^al-^ 1 2 4tt, fttyVyXl 2 
1 8 2 fill 1 8 1 KTffK 20©?L 1 

So Mt, C©7*-*Xffln^;H 8 4©ft!©-gff 
Kit, HiRL4vWrt7*-bXffl3-i';P*^t6nT 

V^So 7^^aX-^ i 2 4&, IC, ^?Ll 8 3 
l«tlfcvy*y M85^ MS ; rt7^-b7fflP'i';l/ 

fifflXTV^So J*«|U>Xl 2 3tt, 7^al-^ 1 2 

8 1 i:^^m^7 7^^(pl^|pJ< J;3fcEl«nT 

l^So 

[0 10 7] 02 44V^L02 7^#B§LT, * 
^Sg©^JcfcltS^1f^E^^ 1 ©r-^xu 7tc 

»t *tfltWCoffi«*«> ©££ 
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* 1 2 4 a, fflsisyx 1 2 3 zKmmzmfc i 

[0 1 08] 02 4 (a) ~ (c) W\ 7^fal-^ 
1 2 4fil < J;oT, *M*U>Xl 2 3 «flt«iEgi8f* 1 

7^fai-? 1 2 4li> iS*ibKI&"CWu (b) fc*L 

fe^fllKft^TV^o 7£^aX-#l 2 4ti, 0*L 

ftHSff^^xEa-Oi/fcjMTSiifc'C, (b) 
SLfcttBfrS* (a) Sfcli (c) K*Lfc««li:S 10 
{bt5<fc9fcfcoTl^o c©«fe9fcW1*lU>Xl 2 3 
*3KflWHE««* 1 <Dhyy ?mK®W)Z-£Zm 

[0 10 9] 02 5 it. MVaUyXl 2 3©^-?l;:<}; 
%>o H2 5Kfc^T, fttl 9 1 msUyXl 2 3 

SBl&filfr&l&U ft*f 1 9 2ti, ftfcu 

>Xl 2 3©£»rt7*fcXfc£S£l&filRl*£l/tV 

§0 SfcflSl 9 3ti, i/-9k£Z&W}tmto7t 
■bX%fiffflbfe*&fcfeltSi*ft|UyXl 2 3©$o© 20 

>Xl 2 3©tf^ US^{f2mmSa©gH!i?-&SC: 

[0 1 10] *^Sfi©JB!BTH:, £51*37 ^-feXfcfflv 
T, 3^iBg»ftl0r-*xy7fcftl/c\ 
fe«fctf1Sffiyfi©fi[Sa* £tt?o 02 6(i, 

«HfcfeltS3t1failSaK{*l-Ptt, 02 6 (a) K* 
Life J: 5 fc, 7 K UX • -9— #xU 7 6 fcH\ &b^7 
£gfc?;l/-72 0 1 jWBjRSftTV»*jft f-^i'J 30 
7 7fcfi, ?;t>-72 0 1 jb^jSSftWB:^. 
7 F UX • ?-#x U 7 6 OOt tt\ fo^ ©f#£ 
©fcfcKJBi/^ftS fc#{Cr-*xy 7 7 ©MM©? 

■s©£5&K:i*srrsfr (^nmmmxto^xm^t 

15. ) **reyhiW2 0 2tf^jSSttW6. 
[0 1 1 1] 02 6 (b) fc*^T\ ^2 0 3fi> 12 

rc\tn^Km^m\yyx\ 2 3 ©^©w 

-*x>J7 7 fc^BESStifelWHSIIft-rSBlctt, 40 
WfalsyXl 2 3©fo^r-^xU7 7rtT#±?^ 
T^-ftC, 02 6 (b) KijUfc&oK, %®UyX 
1 2 3©tf&tfT-*X'J7 7 fc*©iflM>7Fl/X • 

tf-#x>j 7 60-»fc*^CrKMrt'PftanW*J: 
•5^ ||Hrt7^-tX*fflV^TW14lU>Xl 2 3©4>4> 
*&W}2#Zo ^LT, fcT7h5>J2 0 2*ffl^T^D-y 

fc«KStt*WWU 7 FUX • tf-tfx 
U7 6rt©E^2 0 4(c*3V^T^ 401/-72 0 1 

t 7 * - * x J: r» 7 7 * y ?lt-#£?T o o 

EK2 0 4, 2 0 4lffl©r-*xiJ77*$tyEHl2 0 50 
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5 rtT*«, h ? >y*y7V-$Zfibf, EFb! 2 0 4 3 

m<Dvmzmt%o j**u>xi 2 3 ©* &©&ifi 

T, ~-£©ffigfcftS«fc3fcj*£ , r5. r-^x 
§0 02 6 (b) KtS^Ts ft^2 0 6ti, !2S*fctt 

§ 0 c©y-hflHrc«;, /w (h) u^i/ottftv 

IE m $ fc B l?£ © * f 5 > V T* 5 d L T </ ^ o 

f-^iu 7 7 pw-fe<DmKffi®*mmt%K 
it, miz, f-bmtf'^U'OMotzKmm 

trnifj;v\ r-*xy7 7rt©-£©sffifc 
zmmmztirzinmntttzKit, mz.it, y-m 

^Wl^;l/©£t£iimfl<K^ 3tiB8IBl l 2 J: 
3tt*aj»«**J:3fcUfeO, CCD7Wl33i!)l 

[0112] ±^©<fc5ftSffi-e, #«Wfi*J:tf1MIBI6 

©fis^to^tT oztK&t), mm&mw 1 ©n- 

HmK43^T, Jt$5Wftv«, 33*^4*11 5 «^ 

fex jti8fliiBS«(* i ©iHietcii{j£-rs<fc 9 fctwrtT 

i/^©i:|p|i;^TI2^S4^T9d«t^T't, ftlf 
ffilBS^ l OW-«BfK*^T, Jt«Wftv^mi» IB 

m*n±*ff5z.£mm£it%o tit, ±j&<d£?k 
Km*?, ft- m%<Dm<DB&<Dmmzmwm 
[0 1 1 3] 02 7 a, *y-tK&z>mitmw>? 

7^-tXbfc*&t^5Jt«BU>Xl 2 3©^©Hl 
»©-flH%*Lfcfe©TfeS. C©0fc*5V^\ ^IrI 
ClKi, 5/-*«IU St^T|Rl©il®{±> h77^ 

|p]©ffi©®RlT^©^i)^^ L, B^ERIA?&«in« 

[0 114] ^C, 02 8fe«ttfH2 9*#IKLT, )t 
1»f8ES»# 1 h U y S?0-«|K-3^T 

IMWt *. 0 2 8 tt, 7J- h U 7 >Wffi0> 02 9 

tt, 7 **Mttfc:K88©a- h U 7 > ? © 5 Fffi0T*^ 
5 0 *«KfeW5*-hUy^2 l ltt> TOciR^L 
TV>«3^KaW»lOH»««M2**fia»2 l 2 
i:, ;:©Sgi52 1 2*Mffl , rs*>t > y*2 l 3i:^WL 
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Tl^So ^+7*2 1 Sit. SS2 1 2$Bfli;«£|p]fc 

fC.fcoT^ B2 9te3*U*c<fc$fc8W2 1 2£P»1tt££ 

[0 115] 03Ofc^L03 4£#j$Lt\ 1 
fcOtttiWMEaH 481k: fcf y * 7 y 7 1 l l % 
KtfS^fcfettS^^-y b 1 4 ooEHoflfco 
V^TttWf*. 10 

[ o 1 1 6 ] m 3 o )tit fnesa^ i ottffi£#[p] 

ni5t2OO^a-7H4 0A, 14 0B£E 
■ LfcWfcjftLTV**. fcH 4 OAH, 02 

i h 1 4 o tmumm cut, a 

*-<7£l9o ) <Di><DX*3bZ>o )t^-';H 
4 0 Bli, 02 1 M 40 hfiffitt 

»*J&I8 CCHn B^T^t?,, ) OfeOT^S. 2 
OO^i-'vM4 0A, 140B&, *-hUy*7 

2 1 1 torn 2 1 2 wmMtzmmmmw 1 tat 

ftTSifillfcEltSttS. &?t¥3--y h 1 4 0 20 
A, 1 4 0B(OXy^mmm^ ftia 
a-yH40A, 1 4 0 80^^^X12 30^ ' 

ti\ mmmmw 1 ©**>&a*«fcja-3T£irr* 

[0 1 1 7] 03 Hi, ftttffiefttttt 1 ©&B5fcWGl 
1"3 «fc 9 ^tl-^tl 2 oiD^i- 7 h ^rBBfi U £ft 

4 0©ft¥a--yhfcattfc(H£^LTV''5o 03 2 
fi, 03 1 OA — A' £0r!B. 03 314, 03 1©B 

-B' »ffi0TS§o coflijm ftllHBEftfttttl 
©-£©E (03 1 tcfcttSlffi) {c^iflj-r*<fc^fc, 30 
2OO^ar-yM4 0A, 1 4 0 BtfEB£tU ft 
H8i2»«tt 1 OffifiOffi (03 UCfcttSS®) fcft 
fatZ&olC 29O^a-7H4 0C, 14 0D 

tfEBsnr^s. ft^a->y m 4 o c», a*^7 

©fe©TfcD, Ifi^hUODIt B*>f7©k 
©T'fcSo 

[0 1 1 8] )t*a-yM 4 OA, HOB^OX 

KM0«*OEB, *«fctf^ar..y H 4 0 C. 
1 4 0Dfc*©X5>f FBO^OEH©*^ 03 
0£J^Ti&$LfcjI9T'fc£o 4O0)t^a- 40 
7M40A, 14 0B, 14 0C. 1 4 0 D£W$&£ 
fllffltSfctt* ft1ffM$f* 1 £ LT, Hffifr5©1t 

[0 1 1 9] 03 4 M\ ^KHSEfiMI^ 1 ©SffifcftGl 
*3J:3fc*ft€ft8ffl©tt$:i:i'yF*EIIU ^tt 

1 6f@©ft^a->y h^tfc0iI*^LTV^o c©W 
?H\ ftlffglH^ft 1 ©-#©® (0 3 4 fcfe^Sg 
IB) fcttlRTTSJ:?^ 8i©^a-7M 4 0, ~ 

mo, wsmztu mmEmm 1 ©ffe£©s (0 

3 4U5tf£lffi) fc»filt*J:3fc» 8f@©)t¥^- 50 
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7 h 1 4 0, ~ 1 4 Oh tfEHSiVtVS. ft¥a-y 
M 4 0. , 1 4 0 3 , 1 4 0s, 1 4 O7 , 14 
0,o, 1 4 0,2, 1 4 0.i, 1 4 0,« ti, A^^ry©t 
©TfcSo ft^a- 7 h 1 4 O2 , 14 04, 14 
0e , 1 4 0« , 1 4 0* , 1 4 0,., 1 4 0.3 , 1 4 
0.5 tt, B*^7©&©T'&3o #ft^a->yh©7.7 

X 1 2 3 ftlf $Bs5^!£f* 1 ©+iC*a*«K 

»oT8W-r*J:5fc, ES^nSo 1 6<@©ft 

[0120] i:<:3T% 4m©£flfcft3KflHBGB 

ffiS^fc^l©1»ffi*3tefilffllESJIflc 1 tdHStSC i: 

[0 12 1] fct, 0IJ^.{f03O^L03 4JC^L 

77 1 1 l*»iJ"*ctlcJ:0» ir3©*1WBE»K* 
i*fflv^Tlta!©IESi:S±*RNFk:fiofc»)> 88© 
£7 777 71 l lfc«fcoTl^l$fcE*l j m£*fT3i: 

E§f*ff£©ttfl&£lRU:£-es<:i:tf 

fc, l &©ft««ESiS££Hfc«ft© e 7 ^7 7 y 1 

1 l^itsciitc.fco^ ^s©itffl©*3b^mi©ti 

fB%ttSS"rs«^fc, 1-30^*7771 1 1©** 

[0 12 2] ^{C, 03 5&l^L04 6*#1LT» * 
*SS©Jglt*3^5ft1f ^lail^ft 1 ©!{*M&$ia© 

[0 12 3] *HJ8©JBHK:fetJ-53t1tffiESI«ftl 
tt, *n?57-f £*-3T*«#i2gSnSS 1 ©flffli 
1 Otny^Al) ■9--#©fcA©1f« J f>7FU^ 
1WB^xy#xey h^fc«fcoTI2S?tiSS2©1t« 
MtZGtZa ZLTs #B8)t%^2©1ffBSk:i3V^T 
lM^^^5<k9tiR^-a:^P), ^i©1f^Stc 

^5V^TIESiffl#^i:1iffift© ; F^$m^^^?.§a©^ 
tt. ^l©1f^It^2©1f^l©^(cfe§Sl©^t 

^©^+77 am) *»*lt^«. ctxtc<fct), # 

B8)fc££ 2 ©If il(cfe^Tife/Mi:S5J; 9 tiK^ 

«*r, »2©ii«ifcES$nfcii«%s4Rr B 6fcL 

4*^, w 1 ©it mfcs^rmmmyttmyt® 
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*^Jt©JBfl8fcfctt5tt1«fflfBg»f* 1 c©#+ 7 
[0 12 4] 03 5&l^L03 7li, IJ^tV^'C 

ffiiss^ i«su @35 ttjtit fsiaa^f* 

1 ©##©WriS0-e& 0 , 0 3 6 ttKttffilEKtttt 1 © 

^(ommmm <o , 0 3 7 a^w ffiesttft 1 © 

*»©*HaHT*S. C©ft1f$f2§i$ttl fi, -fi© 
iB3b<SWffli:4oT^S£WSffi2 2 l i:, ;:©£&§ 
&2 2 l ©Et*EfcafatS<fc3fcESSft;fc®BSlfi 10 

2 2 2 fc, SMS&2 2 1 taWS«2 2 2 ££m£© 
raKTHTS^X^— 9-2 2 3fc*tfrtJ**'<— *2 
2 4 i:, mmW.2 2 2 £fctt3K&tg&2 2 1 fJCDffi 

fcfiteSnfc*n?5Al2 2 5fc*flt*.W5. Ktt 

mW.2 2 l ©JEWffii:*a^7Al2 2 5 i:©|fflfcli, 
ffi£©Jf *©x7#+ y^jWBlSSnTV^*. *o?7 
A!2 2 5iJ, ^l©1fSli:45. KWS1K2 2 l© 

ffljjft 82©fltfflli:ftS. 

[0 1 2 5] 03 8&l^L04 Oli, jifjBStg^* 7 7" 20 

*-f7©3fl1t IRESM^ l*SU 03 8 »)£1IHBGS 
ggft l ©¥#©»rffi0T'fc t), 139 liftftftiEgffitt 
l©¥#©#8m#t0T*fc!), 0 4 0 ttftW ffigBSKtt 

i ©^aojBHiBrcfcs. c©^«K»«ttiM\ i 

2, »WSS2 3 3AV £©JiK«12tlT«$£ftT 
V3o j§0£g&2 3 1 fcfetf§*0^2xl2 3 2 £:fi 

fC, Rft||2 3 4tfRtf&nW6. C©2WSfi2 3 

1 tfcttS*D^7i*JB2 3 2 fcttgJtfll©®**. ^2 30 

©1t$S!t&5o c©£2©1tf8l£#o?-72Jl2 3 

2 fcOHfctt, jt^SS2 3 l fciSfff&DJf*©^ 

y/«^*«nTv>*. iwg^2 3 3(i, mmMW.2 

3 lKtb^T»<ftt>TV»S. 

[0 1 2 6] **6fi©JBHfc*ttS)ttt[«Efi» 
ft Hi, frP^/i:»^/l:W5LW^? 

[0 1 2 7] 04 1 fc^LBU 3(i, J^ffi*^?©^ 
«!2Sli(* 1 04 1 if 1 . 2 mm©* 

^7©3fflt$filBg«ft 1 ©Kffi0, 0 4 2 tt, JP*tf 40 
0. 6mm©*-f:/©tt««fES»ttl©Wm 04 
3«, Jtffi^^^©3t1t«IESj«ftl t»t«ESffl# 

4 1 43<J:tf0 4 2 fC^LfcJtlf fliEgftift Hi, 03 8 
fc^Lfcii&lcftoTVSo fcfcU 04 lK^Lfcft 

1 tt, 3iUSfi2 3 1 , tsUif yLMZ 3 
2fcJ:t>1i0M&2 3 3©£ff©JS#AM . 2mmi:& 

•?tfcD> 0 4 2 iotn l fc3W« m&mw 1 fi, SUBS 

S23K *0??A!2 3 2fed:r>*]S^SK2 3 3© 
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[0 12 8] ftf&iuyXi 2 3«fc!)tt1*ffiiES«ttiK: 
RBt?2nSi2affl#I!8ft2 4 l tt, 7»J 

X 1 2 3 J; 03t1taiBS!fi(* 1 fcJBSf Sft5lt«ft 2 4 

2 «, *n^7A!2 3 2<fc9k¥iu(iT*Sk>Nli:& 
S«t9tiR$t5o *©*££* *P^Al2 3 2tc*3 
V^T, WmmWt2 4 1 fc1tfBft2 4 2 fc£<fc<&T$ 
61$ 2 4 3*TO$n§o 

[0 12 9] &*5, 0 4 1*5 J; 1/0 4 2fctt, j£0£S1£ 

2, Jhn^7Al2 2 5fc«fctfx7#+7:/©£tf-©JS 
**M. 2mm$fc«:0. 6mmt%Z£?\Ct% a 
[0 13 0] 04 4&</^L04 6tt, WS^^CfOffM 

fBiEHJgft i ^ u 044 a, snugs** 7 7*-r 
^©^ftwawitw i ©wfiBia, 045a, x7#> 7 

7*>T:/©ft«ffl£S«ttl©»riBBU 04 6ti, r3gffi 
*^7©)fc1it$Hf2g8f* 1 fcft* 3i3g/li#!TO3<J:tf 

1f^©MM©f±^^-r^0T-S§„ 0 4 4£* L 

rcmmmm n*, 042 ic^Lfcjtffi^ 7© 2 

tt©)t1l*Bgai!«ft*, S»M2 3 4RI±^3IO^to-& 
fcTOc^oTV^o Sfc, 04 5{C^L/i)t1f^lBg 
gftltt, 03 5tc^Lfcfrffi^^^©2«(©^1flSE 

R^s«2 2 1 w±i»ao*fe*fc*aica: 

^X, friJ©l0M^2 2 2, J^a^5Al2 2 5*5<t 
[>"x7*>7 7 p ©^H'©j?W±0. 6mmt«;oTW 

§0 

[0131] mns>x 1 2 3 <k oytm mmuw 1 
s§w$nsiegffl#^2 4 1 7v9ii-7mi8. 

X 1 2 3 «fc t)^tl ^IBg^i* 1 KjlWSftSltfgft 2 4 
2tt, *n?7A!2 32, 2 2 5 «fc t) fe¥HU<Rlt?«fe 

3 2,2 2 5tCfcV^T, Ef8ffl«S^2 4 1 fcfl|fB)t2 

4 2 tic* §¥#£8 2 4 3*^lS$nS. 

[0132] tc6x\ *nm<Dmxmzmmm 

tC, lWS*2 5 2©M-ffit, fWi^fm&Z 
tls £0SWJ82 5 3*TO6nfeJtffi^^^©^r-i' 
X^2 5 l *fflv»5«-&Ktt, 04 8fc^LfcJ;3^ 

)tfYW2 5 1 tcfc^T7y*>-7tfJM£ft 

£-fr3o ^fe, 04 7tC^Lfc7tf fX^2 5 1 ^c:t3V^ 
T> 2 5 2 ©P*tt, Mm I. 2 mmt'fe 

3o 04 lK7rsLrc&*>%W&V>ftT<(*>7tLT^ 
CD, CD-ROM, CD-R (7-l'h7y7 t (Write 
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Once) *^7©CD) , MD U^fVX*) Htffc 

[0 13 3] tk, g|4 9K*LfcJ:3fcx ^ffitC, 7" 
U?;b-7*M£ttMo£|tl2 6 3W6nfe2 
ft©jgB£S&2 6 2%, SMI 2 6 3|Hj±T3§9£fc-e 

rdm<Dm&*'(7<Dyt7 l <r7it 2 6 1 *jn,>*«afc 

1 tc!$&f£ftS)fr&, ftr-f X*2 6 1 fcfc 

ircftTJZ? 2 6 1 fC*3V>T> K-WoaWSS 2 6 2 
©JP#fci\ 09*1*0. 6mmT3&§o B5 Ofc^Lfcfc 
5a*H©ft7V**kl/n;J\ DVD, DVD-RO 
M, DVD-RAM, MO (fflSM) f-f7^|W 

-So 

[0 1 3 4] ftfc, *^fl^«fcfctt5)t1t$fiiaSBI 
ft 1 Tii, $ 2 ©1f$Bl £, 0 4 7 ^0 4 9 
Lfc<fc5ftfi^©ft7^X*fcfctt31tfHlk, 12^2 

ctmmtKZo tits mvytTixtizmzm 

fBllcti, ^-#©££©1118^7 Kl/*1tNRt>l2SS 

nr^a©-*?, »2©n«i*fle*o3t7*-f^^fc:*» 

7 K ^©3:1:, ^o^AlfcfeltSISil 

SBSffl#!S3fcl3«l:tf?S£ffl#l!B 

fc, 8!l©1ifgl (*n?7AJI) fciHilSftfclifB© 

[oi3 5] *%mmmc&zmmmH£. 
iw©*rt*^**H!iH'e**. c©caw4*tt, 2 

#7tr 5>*;W<*-:/1» mz&3 < ItflBfc 3 0 2 40 

«**a»m«WB3 o 1 k, c©gm%XMS3 ° 1 
*» s mmt 302 lt, * o f=y uwmm 3 

0 OfcttLTBMW* UyX3 0 3 k, tftffltf^fflWfC 

aw«nfc^Ba)t3 0 5%«4«^ ^©#^305 

**a?7AIEg«tt3 0 0{cflLTllt$ft3 0 2 kHS 
B*t*^fr6ja^*ffiffi3filll)IHCII»3 0 4 k, 

©CCD7W3 0 8k, *a?7AIB8(i{*3 0 0fr 

& mztizn&yt 3 0 6 fcayt lt c c d 7 w 3 0 
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[0 l 3 6] 05 l iC7fiLtcE&&£&?&. fESftfc 

-yfffl CWT\ ^-^r-*kf 3. ) *£$-r3 0 

Ai2SK(*3oofc:^agg-rsfe©k-rao § 

^-i/r-2# 1 ~# n$fcg£5ffrffl^i§ffl©2&7C 
7 , $>*/W*->1IHB (WT, ffiffir-*kf 5„ ) # 
l~#n*4fiRt*. $"f, ^—>*t-*# 1©KSB$ 
fctt* ^-;$/*t-*# lKg-^T, ^ra^tl§§3 0 
l£<fcoT, $HWfcgaSttfc«l8ft3 0 2*£jS 
U l/yX3 0 3%^tT*P^7Ai2S!«(*3 0 0K 
JfMtt*. HBffc, ffiffir-* # 1 fcS^T, 
Wtt£3i83 0 4 t<koT, ffiffl««a!IBWfc«ll«nfc 
#!8tt3 0 5*4l«U *n?5AE«itt3 0 0£$ 
1**3. ^©iSSH, ^u{fyJ4SSmW3 0 0icit. It 
$Bft3 0 2 k#Mft3 0 5 k ©£&££>•££ <fcoTT*£ 

2~#n©iegi^t±, ^tl/fft, "*-5>t-*#2~ 

K£H£ftfcflHWt3 0 2*4JSU feffir-^#2~ 
#nt»^T, fiffl$ra^Pgg3 0 4{C«fcoT, {S 
ffl««aifflWK:S»ISnfc#8lft3 0 5*4lSU ens 
fWB)t3 0 2*J:tf#jH3t3 0 5**D^AE»«» 
3d0tc,wr§ o c©j:9tLT, JhD^AIBSjK 

ft3oot*3it5p-©mt, aa©ws*^fiES« 

tttft3 0 0ttHa©^*y^ (X*y*l. 7.^7^ 
2, -, •••) %WtTV5 0 

[0 13 7] X*y^fr6ffit©^-^7 , -**|}ftt 

5icm^rmmfm^m^nmmyt3 o 5 

^©X^^fcPJtLT^Wfck^o ^^tSk, 
^©#^3 0 5«, ^ ©ffiffir- ^ *3 J: t>*^- "Jt- 

3 0 6*mt5. C©S4^3 0 6li, U>X3 0 7 
*^LTCCD7W3 0 8»CAWU S5yt©2*7C 
^*->^CCD7W 3 0 8KJ;-3T^UJ«nSo 

[0 1 3 8] 05 2ti, 1f^)t3 0 2 k#Si^3 0 5© 
TajK«fcoT*ay7Ai^jfi«:3 0 OtT^WtfJgfiE 

(a) «, ^-S?r-## 1 fc»3<1WUt3 0 2 
- k, {u^r-^# 1 tS^<#MJt3 0 S. ©Wc 
.fcoT, =F*«3 0 9. *^J«$nsai?*^LTV^ 
§o fflgE, (b) ti, >*r~^#2tcS^<1fi! 
7^3 0 2 ? k, (ftfflr-^#2{cS^<#M)t3 0 5 2 
©T^CckoT, ^^3 0 9: mtiLZtlZfift** 
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U (c) tt, ^-^r-*#3fc8"3<1*«tt3 0 2 
3 t. {fifgr-*#3lcg-3<#I$ft3 0 53 ©=F#fc 

'So 

[0 13 9] 4m©$tt£ft«%1llttG8f3£ 
[0 14 0] £1% 05 3*5<fctf05 4*#J8LT, * 

-m(oimic-D^xmmt^ 0 05 3 

tt£tf7 7 7771 l 1 ©ttafc^l-KEH***. -9- 10 

Sffl3t$HSi 2 5f4, £HX«(ttff«tt 

t^n^o ttttSMtt&MSi 1 7 14, ^ia^iji-r 
1 1 2 <omyt<D&jM, ft^mi&tiitumfczti 

§0 ftfc, ay ho— 7 9 014, KI^RFiDM 
£ft/cg;*:7D7 7fCg-3VT, WhVy%\ 2 3©!U 

7 f • -9--#x y 7 6 *aa-r * 5 77* 

fc^MU ttftl/VXl 2 3<DW»3ttf7 FbX • tf- 
3KxU7 6%lii-T5K, ±fB©^/t£t5o 
[0 14 1] ftfl&m 1 2fr6ffllft*ftfcftfc}\ =J'J 20 
^-^uyXi l 3l:ioTWHi:?n, ND7-r 
;l/*i l 4, fiBflHttSMfcfi l SfcJSfciffilLT, ffi 

ftV£-A77Uy*l 1 6fcAlfrSo <lfte-A77 
>J 7 * 1 16 £ AW Lfcft© 5 5© S <aftfi!cftl4, ffift 
t£-A77U yaffil 1 6aT£*h*ft, SK^ISS 

1 2 5tJ:oTa»r*n*. ffitttT-AXXU-y* 1 1 

6fcAJHbfcft©35©PfflJtJ8#tt, fiifttf-AxX 

'J yaffil 1 6 a£lj§U ttffi$n%SHBl 1 7£ 
liSLT, t£-A77>Jy*l 1 SfcAIJfS. £-A 
X7U7*1 1 8tcAatLfcft©-BIH4, tf-AXXV 30 

y^ffii 1 8a?-£fteft, <i7t£-A77U7* 1 2 

0£ljiLT, 2#fflflittffil 2 lfcAJfT*. Co 
T\ 2^fflj|)tfil 2 l©«ft&Rl 2 1 R£l$Lfcft 
{iB<ift£&D, 2 1 LfcaaLfcttttAOBtt 

fcft*. 2»9JJ£*fil 2 l£liiLfcB4, fi^±tf 
= 7-1 2 2T*£l«f£ftT, ttyaUyXl 2 3fC£-3T 
IftttSftT, KflfflGftKttl t*»t**D^AlJ: 

GSKtt lKJBWStl*. d©ftt4, 7UtVI/-7±T 

*©is, yjy;i/-r±»«:jgjasnfcifyh 40 

{CcJ^TtlHSftT, M^yXl 2 3il(cloT< 
3 0 05 3T*{4, £-5±tf57-l 2 2£fB8L 

[0 14 2] 1iffllBS«ftl A^©BIDB4, 2#3U7 
X 1 2 3 T'TlrM^n, 2 »*Jffi3t« 1 2 1 «1» 

2 1 2 0©<D£t£-A77'J yaffil 2 0 aT'Stteft 
T, f-AXXU-y^l 2 7KAHU -gfltfe-A7 
7U7*ffil 2 7a*SifitT, flUVXl 2 9*3<i:tf 

> U 7 F 'J U7X 1 3 0 fcJSfcfflifi Lfc& 4 SHPJ 50 



ftHPP 11-311938 
38 

7* Ff^f^^ 1 3 1 fc:J:?TfcfflSft3. ^LT, 
£©4ftfij7* hf^f^^l3 1 ©tti*|fc:S^T, 
fcffi|5Jg&8 5£<fcoT, 7*- *7I7-1^FE, h 

7 7*7?X7-f8*f TEfc«fctf$£{I*fR Ftf£$£ 
ft, Cft^fPffcS^T, 7*-*^"9--**J:tf 
h 7 v ft&tlZ t g$7 P y * © 

f?4fcJ:0*7 KUX©MgiJtffrfcft3. 
[0 14 3] i/c, e-A77'Jy^ 1 1 SicXMLtc 

%<D-mt, 7*bT-fT**l 1 9fcA»U C©7 
*hr>T7£l 1 9 ©HJ*|{i*f KS^T, APCtU 
Sl4 6ia^Tl^APC«r tf£$£ft5o *L 
T, C ©fl^f A P C ref IcS-qVT, 3t1f $8fBii!&ft 1 
KI!IW£ft3ft©ftfitf-£fcfcS J: 3 K A P C tf?T to 
ft5o JlttWfctt, I^APCr «WS©«fc*b< 
^^.fc^tC, ^SHHEgl 4 8^-^ 1 4 2^|gil)L 

t, sbtffl#g*Fi 1 5 unfits. S5v>t±, -9- 

U ft£&m 1 2©W*%llSUTAPC*ff3J:3 
tcLTtd:V>o 7* hf^f^^ 1 1 9©5&W^tlR 
©S«fc»»J$ft, tt4BSH^XIHI 1 1 7^1 
®)tfitllfiBl^t©-e^Sl^{4, 7*hr^r 

7^1 1 9©§SJta5ff©W*l^KS"^V^T, (fi[ffl4 
M3^KIHI1 1 7fcfelJ5ffiJt5«©2iS)ti*ia»L 

t, )tifffliBs«ft i icmznzytmmiGm- 

[0 14 4] ±E©"9— JKI^tcfeltS»^*4s 
kf 7 77771 1 l©«figtt, fflftCJtf-f^^fc^-r 

oT, **S6©^g|{cfcttS)t1f^lB^^Btt, 1 

[o 1 4 5] 05 4 «, *%mmmc&zmmm 

S^Kaot, ii^©)tr-rX^*ffl^TI5g^S 
4*ff3*&Kfe»tS3tr-f^^jfififtfe^S)t©ttfil 
%*.tfflmv&%o C©0T'«, 1S©^tV 
77©0iJi:LT, ffi®7^7©ftfV77 2 6 
Tt^, C©^r^77 2 6 lT*t4, 8W»|fi2 6 2tC 
felt5S^l2 6 3ffla©ffit7U7*;l/-72 6 
^ftT^D, MtyUyZl 2 3$lfrP>©B4, 7U7*;l/ 
-72 6 5±T'iR^t^<fc^tc, 7tr^77 2 6ncM 
W^ft, 7'J7>-72 6 5±t^JK5ftfctf7 hti 
oTEP^ftT, Wh\yyX \ 2 3l!l(i:MoT<5„ 
[0 14 6] ^{C, 05 5 4V»Ua5 7fc$HBLT, IB 
SI^Of^fflK^VTSlWfa. 0 5 5t4, SBSI^Kfett 

3^777771 1 1 <D$.m*7rstmmm, 05 6, 0 

5 7t4, ^ft^'ft, W%K&fZfffimSEiffltl<D 
=P+ 7 7^ 7© t ©* JB^fc«£*flfc t o TKiBJ t 
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[0147] ew$ic& aaaBiaBWBi 2 5«, is@ 

So ffifflSBBttSWSl 1 7tt, lilTSft^ttLT, 
g*pf;:LTfe*IMO (rad)fri (rad)*l«?to 
Tx 5tOffilitfS!IIIIW»cffli«nfcl3»ffl#I»)lfi*4« 10 

?So 

[0 14 8] ^loflftt, RfcKWbfci^ft:, 
r-*xU77 fc{Jtf|flF*{fc£»c J: D1MB«^lGfll 

^©i^llij©7 F P7 • tf-jflx U 7 6 ©-gflfc 

%%\sy% \ 2 3 ©<W>£&$j2-frSo ftftl/^Xl 2 

3 O^frtf r-*x U 7 7 ft ©ffi£©ffiSfc * t 
£, SftWfc, ttSi&tll 1 2©tti*|£fEiiffl©i«aj*l 

{c-r^o 20 

[0 14 9] JtiiSli l zfrb&MZtircytit, nu 

*-*U7Xl 1 3tC<fcoTTOt£t£tU ND7-T 
1 14, S9ttfflft¥*?l 1 5£Hf£®$LT, M 
fttf-AXT^'y* 1 1 6fcAltfSo <S7tl£-A7s7 
U«y*l 1 6fcAWLfc3t©35©P®)tJS#{i, Utt 
l£-A*7U'y*ffil 16afflU ffiffiSHI)t8» 

si 1 7*aiu *©& ^©fiHitf^rawtgs* 

tiT, §Bilffl#!$}t£&So c©f5S8ffl#!!83tli, 
A77U'y*l 1 8KAWfS 0 e-AX7l)«y*l 1 
8£A3*LfcfBgffl#H&tt©-afo!\ tf-A77D-y* 30 
ffil 1 8aTfi»«£tU <I)tl£-AX7U>y*l 2 0£ 
iliflLT, 25MM*ftSl 2 lfcAtrr*. CUT', 2 

ftmmm \ 2 loietsi 2 1 R%aiSbfcissffl# 

IBJtttBffittfcfcD, fi&tSl 2 1 LfcliiLfciBSfl! 
#5aftliAffiftfc43o 2 »9Jffi3ttR 1 2 lfciliSLfc 

1 fcfeltS*oy7AS2 2 5 <fc D tHiJT'iRmfS «fc 
ttltSiES&fla fcMSfSftS. **5, 05 5 X 
It. ±E^±tf5 5-122 fctflg LTV^o 40 
[0 1 5 0] mm-LX7Vv*l 1 6(CA& 
Lfcff055©SfflttJS#tt, <Dtt£-A77U'y*ffi 
1 1 6 aT-SttetU £M3fc£M8l 2 5*jiiSU * 

IfNSftfcftS. c©1tffl3ttfi, tr-A^Uy* l 2 7 
KAIfTSo tr-AX7U'y^l 2 7 lcA» LfclMBt 
©-g(?li, t*-A7,7U y*®l 2 7 aT'SStetU 1 
fttf-AXT^'y* 1 2 0©lf-AX7U7*ll 2 0 
aTEWStt, 2#9JfiBtSl 2 lfcAJtr*. cc 
T% 2%MmtiLl 2 l©fi!ttSl 2 1 R£l$Lfc1f 50 
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ftttttAfflftfcftD, fi^tS 1 2 1 L€iliaLfc1»«^ 
«B<§7ti:&So 2#MttftSl 2 1 LfcltfEt 

a 75 A! 2 2 5 *9t»#«lfllt-l.lR«bft*bft*« 
5*n^7 AM 2 2 5 3 fc, JfcflHBEMi 

ft i Kiawsn*. 

[0 15 1] ^©SgH, 05 6K*Lfc«fc?fc, 
5A12 2 5tCt3^T> iS®ffl#!i^3 1 1 ZftffltS 

1 2t£J;ST$^$3 1 3/)«SnSo £©¥8^ 
$3 1 3tt» WttOfcttfcft*. ft*. 05 5£*Lfc 

idle, flUVXl 2 6©{ftB3 1 ospig-rsiifc-e 

[0 15 2] 05 7fc^Lfc«fc3fc* *D?5Ajf 2 2 

srtm 25MW!t)ifiSi 2 i©si3t«i 2 1 izmm 
LrcAMKmmmmK3 hah. zftnmimi 

2 1 ©fi!#ffi 1 2 1 R£li®LfcA<I)t©'l*B)t3 1 2 
AfcjVTijJU 2^»JS!3tSl 2 l©fi!ftSl 2 1 R^: 
11 1 fc B fiift©!B§iffl#f$ft 3 1 1 B t , 2 ^SiJfiSi^ 
Si 2 1 ©fi^tft 1 2 1 L€fflaUfcB«3t©1WIBt3 
12Bi:*^U cn6©W^-y^*n^5A 

1225 rtfcftatwtcssnso 

[0 15 3] Sfc, IBS-rsitfflftt, I3^ffl#!l7t© 
^©^^-y^^Su^tc^t), *o^7Al 
2 2 5©|B)-@mt, ^©'If^^fiE^fSC^^ 

ft So 

[0 15 4] i:C3T% H5 5K^LfcJ:5K, tT-A 
X7U7*1 1 8KAWLfcE»ffl#!!a3t©-aW4, 7 
^-hrVr^^l 19fcAWU C©7^h7Vr^^ 

1 1 9 ©tftfjfl^cg-cJ^T, APCHISSl 4 6Cio 
Tfl^APCrer jb^Sns. S/c, k*-AX7U-y 
* 1 2 7KAWLfe1WB3t©-»tt, 7* hf^f^ 

1 2 8tA»U C©7^ YT4T>7Z 1 2 8©tb^|« 
^{CS^V^T, APC@S§1 4 7tCcfct)TM^APC 

*j A^sns. *lt\ cne.©fi^APc ref , 

A P C*, fcSti^T, Ttli^lB^ft 1 KJH««tl* 

iEisffl#!!©tfci8«)t©aia©Jt3b^gji4fit&a<k9 
t a p c ffftbtiZo mmzit, BnaKi 4 8^ 

fg4fAPCr«f , APC*j *Jt«UT, Cti&tfBrS 

©Jtfcft««k3fc, 1 4 2*mw)bx, wm% 

1 1 5*Slfi-r«o 7* hrVr^* 1 1 9©§ 

«»©£«£#*];? ft* Sfc, ffiffi$M)iaEffiB 
l l 7*M)t« i £>iigi5Rl^t©T*feSl^^fi, 7 

thf^f^^ 1 1 9©&£3tS5$©Hiftfi^KS-3^ 
T, (ftfflSHJtaUSS 1 1 7(c«it«BXft©3iA3tl 

)t©33iS^flJ tfJS- fc * 5 J: a K RBt 5 «k 3 1 L T t 

m«(c. 7* hr^r7* 1 2 8 ©sjtau^aa 
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1 2 8 ©&£ftgB§©tii*){f ^tKS^T, £Mft£M 
§§1 2 5fcfctt*ffl*$©ajBttl£SIIBLT* JtflHB 

& 9 K Mfif 5 <fc 3 fc L X <fc l/\ 
[0 15 5] #*»©»t8T?tt* ffl^AP 
C- , A PC*, ©fofcg-^T, IBSiffl#^^1i 

[0 15 6] #{C X 05 8fc<fcO*05 9*#MtT. £ 
*I^Of^fflfcOt>T^"rSo 05 8&, ^tffffcfctt 

5tT 7 ^7 y yi i l ©tfffi£*-f tBm 05 91J, 

saimzfettafti* fsteis^^ i ©fi®©ft©mi£* 

£2ftS. ttMSBl 1 2*»5tt)ttfW»Sn^ %M 20 

ffl)t^«i 3 5^ femvsmxmnmm 

[0 15 7] £*fflftifgll 3 5 ftt>mt fttcft 

J»te-A*7Uy*l l 6fcA»U {^If-AX? 
D y 1 16a -pfiW^tU ifitfflS Iffl^lESS 1 1 7 
^ffliitTs e-AX^'Jy^l 18fcAlf*5o 
LX7Vv91 1 8KAWUfcft©-SMix tf-AXT* 
V -yaffil 1 8aTKItetU <§fttf-A7.7°U 1 

2 0£!$LT, 2^*Jfi|)t«l 2 lfcAW-TSo 30 

t% 2»suaat«[i 2 losses 1 2 1 r^sil^ 

liBfiDUft^ Kttfil 2 1 LfcillUcftfiAfiitt 
fcftSo 2#fiJ«9fcKl 2 l£li@L/cft«:> iL*>±.tf 
= 7-1 2 2T*SW?tlT, fl^UVXl 2 3fc<kt>T 

2 5 «fc 0 feUKBtcfesyj 7>-7*±Ti&3tf 0 
1f UGAfK^ 1 fcJRMteft*. ^LT> COJIfilcj:. 

*P?7A12 2 1 3fcjg|£^ 

nTVfcT^/^-yfe^lStlSo ft*, 05 8T* 
ti, 45±tf 55- 1 2 2*««SLT^So 40 

[0 1 5 8] ft*>\ Tt'if^iB®^ 1 icmzfem® 

[0 15 9] $ fc, tf-A*:/y7* 1 1 8fcA#Lfc 

z&Iffl ©)£©-$«, 7*hr-fT**l 1 9fcASt 
U C©7*hrfT7*l 1 9©ttj*l{I^{;:g^ 
T> A P CESS 1 4 6fC<fcoT{!*§APC, e f 
ft*. ZLX, COf^APCni fcg^T, ft1f$8 

<fc 9 £ A P C tffTfetl*. JlttW£H\ 1^ A P Cr,r 50 
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^m^©fittHL<ft5«k9{C, ®tffiftSig!Bl 3 5 
©tti^lilt^o 7* hfV r** 1 1 9©Sft»tf 

«a©fE«fcftiijstu sfc, ffiffisnDioeHs 1 1 7 
jTtz\ 1 9 <D&%ymn<Dm^mz%*3^r. & 

ffiSRII^XIHS 1 1 7tfettSiiJI5*oajfi)t«*llfls 

£)- £ ft 5 <fc 3 fclHM- 5 <fc 3 fc LT t «k V\ 
[0 16 0] 06 Oft^L06 2£#MLT, S 
4B#©ttffifco^T§tfPltS. 06 Ott, S^BSfcfett 
5^7777^1 1 1 Qftttft^rttHH, 06 1, 0 

6 2«, *n*tu n^tftttsjtfli iBiBS^ 1 © 

[0161] S4Wfctt, £(fflftgil88l 2 5tt, ±B 

pftfevmmmcbTimmo (r ad) &n 
(r ad) %mwktt5t%z£t&?x. mm 

iWBttoffifficfflii/^-^tt* fiEffi^r^^t^ 1 1 

§ ESffl#j!S^©(fi[ffl©^Si/ ^ - > t jSJ*»ft ^ ^ 

[0 16 2] ftif^fil 1 2*»6HJlf2nfe)ttt» 
^-^L/>Xl 1 3lC,toTW^i:$tl> ND7Y 
1 14, ffim%&%=?-\ 1 5^lit;:®jiLT, M 
%M-h7,7Vv$ \ 1 6tcAM-T§o {Dtlf-AX^ 
y>y*l 1 6(cAI>fLfc^©9^©S<i^^i, iffit 
If-AXT 5 '; -yaffil 1 6aT'SI^$n, SK^USS 
1 2 5££-?T)M£ft5o <l)tt:-A7 l 7 ,, ;7^ 1 1 
6fcAWLfe3tt09-60Pffll)6ia»tt, WVt-LTCf 
V v *m 1 16a *»1U tftffl^HDtSUBS 117* 
lit, *©|& Jt©(fiffl^ffl«k:gi8*nT^ 
ffl#^i:ft§o ii©S4ffl#,TOi, tr-^7*Uy 

^ 1 1 8tcAi>f-rSo e-Ax7yy* 1 1 s^awl 

fcS4ffl#^^©-g|5«, If- AX^'J -yaffil 18a 

fi^lf-A^U'y^l 2 0*1j1LT, 
Z^mVEftH&l 2 lKAIrt-S. CCT% 2^fflteJtS 
l 2 lOSSitfii 2 l R$9&Lfcg£ffl#«l%fcl:B<B 

jttftt), ss^i 2 1 L*mi&Lm>ammm£A 

3t», i^±if57-i 22xmtnx, Wh\^y% 
1 2 3K:«fcoT^3t«nT, ftmmmm \ icmz 

^07"7Ai2 2 5&*)i>&fflXVmtZ£?fc. fflt 
WEBmtlKMXZtiZa ft*5, 06OTii, 
tf^7-l 2 2**WLTV^. 
[0 16 3] ftfc\ ^IfffiGfilift 1 
^©(uM^fe (tf-sK) tt, GMIB»(c«(t«e«ffi# 
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So 

[0 1 6 4] H6 2fc*Lfc<fc3fc» 2#aifi$eiRl2 
1 OJSatfil 2 1 R£BiaLfcBffift©i?£ffl#!!B3te3 

1 5 Btt, *D?7A12 2 5*lilU *u9ybM 

2 2 5©&lSI©iKmfiiBfc&S£lffiT*£l*U 

^ai 2 2 straits 0 cot*, sWffiT*sw 

Lfe«©ff4ffl#JS83t3 1 5Bt4, T^®«3 1 3rttc 
fc^T, 3ES«FlcfSSffl#Sa3t 3 1 1 AtfjSttSftfctS 

m*iiiu fl^i2^ffl#i7t3 1 1 Afcrawon* 
5Bfc«koT, ^$^$3 1 3J;D, mm\zmm 

$gft3 1 2 A{C*f£LfcfS£ft3 1 6 B)!)W§. C 

©H£ft3 l 6 B{4, tttouyXi 2 sUKlfrf S 0 

[0 16 5] 2#SJ«0tffi 1 2 1 ©S&tJg 1 2 

1 L*iiiaUfcA(H3tt©S4ffl#M3t3 1 5Att, *P 
VvL.m2 2 5£iIi§U 3frn?7Al2 2 5©HfiJ© 

sgia-rs. c©**, mmx*mirc&omm 

#Mft3 1 5 Att, 1 3rtfcfc^T, JESBf 

£f2§UB#Mft3 1 1 B *W?tlfc@m*ll U £ 20 
r3E»ffl«»3t3 1 1 BfcEICSil/^-VOftfcfco 

T8HiS«3 1 3 J:D, ieHB#{cfe^S'|f^3 1 2 Bfc 
»*LfeH43tt3 1 6Atffg£TSo £©lf£ft3 1 6 

[0 16 6] Bfi)t©S43t3 1 6B«, msi/yxi 

2 3*llLfc& 2»*JiS9tfi 1 2 1 oMWSl 1 2 1 
R£1j®LT, P<Sft©fti:&So Afilft©?l£ft3 1 
6 A 14, tttolsyX 1 2 3 £1$ Lfc& 2 #9Jffi9fcK 

1 2 l©JSMl 2 1 L£iI$LT, P{ift©ftJ:& 30 

LX7Vy*l 2 0fcAI*U flBtttf-AX^yy^BI 
120a£Hl/C, tf-AX7V-y* 1 1 8fcAI*T 
So e-AX7l>'y*l 1 8£AI}Lfcfi£ft©-g|5 
14, t£-AZ7*U 7*351 1 8a£Jij®U *SftiU>X 
13 2£liiLT, CCD7l"M 3 3fcAW"f3. fc 

i^StSCtT*, CCD7W 1 3 3fc*tfSiS£ft© 
ISftKtt^MS'r S C i: T*f So 
[0167] CCD7W13 3±(C14> ES&fcfctt 40 
S^IMtHSgSl 2 5lC«fcS#y, *7©^*-y#IS 

mm., z<D^z-y*®mzztT\ HMtm&z 

y t tsfflf&im < * - ^©IS&fflWfcfcflJS-f S1» 

[0 16 8] t£-AX7U-y*l 1 8 fc AS* Life 

n&R&myto-m.. 7*ht^t**i 1 9kaw 

U C©7* hrfr** 1 1 9 ©tf}yj{l*f icgO^ 50 
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T, A P CIsISS 1 4 6tC<fcoTfl^A P Crpr 

ftSo ^LT, COffi^APC.cf fc8"OVT, JtlfS 

mum i ti!Mt«n*ii4ffl#jRBt©*i3V-)£fcft 

Si9^APC^Tt>tlS 0 BttWfctt, fl^APC 
rer AWfiOtf fc* L < &S £ 9 fc, SilfiSSS 1 4 8 
1 4 2£Ig®iLT, «bttffl3tt¥3R?l 1 5£PSI 

■rso ^svh4> g£mc{4> Hbtffl^iffi 1 5£ 

SiiL]fefttfP{l)Mft©&i:&S<fc?K, 

ffr?l 1 5*SSU ftff&Bl 1 2©tH*i£S3gLT 

APC*fT3«fc3fcLTt)J;V\ 7*hfVr**l 1 

9<D%mmmmKftmzh. sit, &m®yt 

14, 7*hrVr**l 1 9 ©&§ftgfl§©W7j{t^;: 
g-^T, {Sffi^^HSl 1 7£*5ttSHfH&©iI 

ii3tfi*is®LT, mmssmw 1 tcfiswsnss^ 

ffl#S0t©3IS»*tf*l-lc&* «k 9 KISS** <k 3 
LTti^o 

[0 16 9] gifc, *S6*©»»t*V^T, ^S«H1 
12i:bT, R. G. B©3fe©b— «f3t*U»Rllia 
t>©*fflV\ CCD7Wl33t, R, G, B©3fe 

t LT, en^nR. G, B©^fe©^©^C<fcoT7 l d 
^14©^f kf S 3 1© t> □ y 7 Al**t S ©^ffl 

Ct^Rltlii^S. ±^©J:5*3JB©*n^5A«* 
ttSfESKfti: LT14, D u P 0 n t tt^H 

RF-700X059-20 (ffiq°p^) &S„ 
[0 1 7 0] ±^©<k3fc, R, G, B©3fe©^tJ; 

H-SmtcWLT, R, G, B©^fe®tc, BfftfijTMf 

ffi©ss*ff9o ^©^ r, g, B©^fest, mm 
yt<D%mrt*-yitmzt>\ tmmm®t<o&w* 

-y\,mtt\<\ lz.X\ &fe$©1i Wtv4MX& 2 

^SSftSlf^fctt, R, G, B©3fe©)tlc c };Slf^ 
©^Sie^fT9i:^<tD, ^J^tfR^MSB (*±ffi 
tT7h), B^LSB (»Tfitt:>yh) t LT, 

to* 8 (=2 3 ) tt©ffi«H*l28tS«:i:^Blfigi:ft 

So snxaeiMsi 2 5*\ 3ii®^i*3gpgw±tis 

ffiRj^T, ^fe@©1f^©^®^ n (nf4 3«±© 
880 lW©1»Si*a«ftS*&, R, G, B©3fe© 

n 3 fi©it«i^iB^-rsct^Rr^i:*s, 

[0 1 7 1] r, G, B© 3 &©#{;: <fcS1iffi©£MS 
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£ffl«fr&R, G, B©9^©ffiI©2fe©)ULfc 

li, CCD7W 1 3 3fcfeV^T, ^fe@©'|f^c^gt 
£ft6„ £fc> lf£ffl#!M£R. G, B<7)3fe©ftt 
Lfc^tCfi, 3fe©ft£ffl^Tf2i*£*lf;:3S3I©1i 
$8tf±Tf?££ft3o £©3S$l©1if8{;J\ CCD7U 
1 3 3£*5^T, &&%(DWmzftMZftZ> a ft*, 
#««K8»ttltfR. G, B ©SfeftOlWT*! 

*fe«©ifc*v>T, *n*ftffiii«HWk£«fcJ; io 

R, G, B©&fe«©^*-7©jS£&tf 
[0 17 2] H6 3*«fctfH6 4*#!SLT, * 

• >J — H • 77 £ • 5^ h (Direct Rrad After Write 

;tn\ DRAWi:ie-r 0 ) dm 2:, ^mmm 

./^7-« nyhP-;l/ (Write Power Control 1 ; 
UT. WPCi:f2<r„ ) <M6fcOV^T»Wr*. 
[0 17 3] DRkVJ®miC-D^r%fflt%o 20 

HHB©?l4*ff5<M6-e»*. co«Wgt<fet), 1if8© 
68& ISfc, ES2nfc1ll«©J!8£ (Verify) £ff 

[0 17 4] WT, 05 5fc£tf05 7£#!8LT\ * 
^Sfi©JBI8fc:fctt5 D R A wmOBOIfc^TllW!* 

IHB^Ml l 7©(|>j&K:»UTjSW»ft/^-ykt 

So GflU9K:»« *U?5Al2 2 5rtT\ 2#$lJ$ft 30 
ft 1 2 1 OffiJtK 1 2 1 L£jIiaLfcA©fc©|Bgffl# 
HBft3 1 1 A t, Zftm&tiR 1 2 1 OJDtfi 1 2 1 R 
£l$L£A<lft©1ifBft3 1 2A£tfTi$U 2#£J 
2 1 OJBHRl 2 1 RfcUS Life B lift ©128 

mmyt3 1 1 Bt, z^mmm. 1 2 1 ©ssat« 1 2 

1 L«MLfcB»te©1«H*3 1 2 BfcA^U C 
ti£©W^-ytf*o?7AS2 2 5 ftfcftifltyc 

[0175] <:©«k3^ w^-y*^D^7Al 

2 2 5rttlBS$n5&4{)Sfc, 2^»JSatfi 12 1©$ 40 
ttfil 2 1 L£ljgLfcAfiitt©I2®ffl#!Itt3 1 1 A 
tf*n?yLM2 2 5©lltl©lM^Cfc3£&®T' 
SftLfcttfCfcoT, 8E8ffl#J8ttfc3 1 1 BiaotT 

»%u>xi 2 3%aibfc^ 2^9jaetsi 2 i<d 

ttMfifil 2 1 L^aiSLT, P<I)t©fti:ft3o HO® 
t> 2^9Jaatffil 2 1 ©ffiftfil 2 1 R£li®LfcB 
Mft<DE&mmK3 1 1 Btf*P?7Al2 2 5©H 
lW©iR«ffilifc*SSWBi"PSI*Lfc3tfcJ:oT» 128 50 
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2 ftmmm. 1 2 1 <r>®m 1 2 1 r l 

T, Pfiift©fti:ft3o 2#giJl)fl£l 2 lftBlLfc 
dfttf-AXXyy* 1 2 OfcAWU H)t 
t£-AX7y yaffil 2 0 a£lj®LT, tr-A77'J 

7^1 1 8fcA3fr3„ tr-Ax7y 7^ 1 1 sfcxit 

Ufcfl4^©-»tt, e-AX7y yaffil 18a^I 
iiU tSfcUfXl 3 2£ljILT, CCD7W13 
3£A*fl/Ct&ffl<*nSo ^©.k^teiLT, flHB©ISS 

[0 1 7 6] 06 3fcfc^Tftif 3 2 1 tt, KflHREff 

lift 1 © 1 nm(i:*»t«1IHROEflMttftOl£il9n 

CCD7W1 3 3©W^J^I/i:©^©-0li* 
3sLfct>©"C&3o £©«£?£, CCD7U^13 3© 

aijU^iWi, 11t?B©iS8ffltt& ff*«KS«#lfc 
fctt3T#><*->©Kfifc)££^fci5t;T* 

3fcBMvar < ft£> 0 C C D7 3 3 ©tfi7J U'Wtf 

I, CCD7W1 3 3©U*U^W, 3r 

S©@Jfjai*fcWJSLfcffl*U^l/i:ftofci:tfci2S 

[0 17 7] *^S6©^im »$L<{i, ±a?©j; 

3 K D R A W«^£ffl^TffiS©@ffi$»*©i3g><*- 
>*«lfi-rsfc«)JCx )CflHREMi^ 1 It, fx 
hxU7%Ktt3o rXhxyrtti, x-^x>J77 

T'feSo ^LT, Jff$L<«, □>ho-79 0«. If 
^©I^mc, ttT©*5ft»ff*ff^o tftt>"5, □ 
>ha-7 9 0t±, ^fe, rXhxy7t*v>T3r^© 

«fc9ftCCD7U-C 1 3 3©HJtjU^©7o77^;l/ 

fcttttif*. c©i:*, »$L<tt, ^^Sl 1 2© 
W©^, !5Sffl#^fc1f«Jti:©Jtl©lt*^* 
T> rXhxy7rt©a^®mr% rXhfflr-^©ie 
Sfe«ktfCCD7UW 1 3 3©ffl^U^;l/©7P77-T 
;l/©«Wi!lff*ffi/\ 0Ufcf06 3IC*^T1W3 2 1 
~3 2 3T^Lfc<fc?fc, jt&©7o77l'/l'£ftm 

U ^©^Sliift7P77f;l/^l^U l^Lfc 

[0 17 8] Sfc, 3yha-790tt, ttmLfeyn 
77-T;K fe5v^iSS?Lfc7n7 7^f Mcg-^T, 
mi©ls]Sf^^Wji6L/ctb^U^;K *fctt, ^©til 



47 



(25) 



hD-79 0fi, Mf%<D^n<Dm&<OffiMt, CCD7 

¥ **J6fcBfa©ISIlfM!l*K ttlfc Lfcfclttj U^l/fcl L 

14, £S©1*«©IBa©ISk:W\ Efi©BMfi*OlMl$ 
Htf, ^J6*ftfcm2©lHl#fJ!!i*KWjiSUfctt^l/^;l/ 
jWI 6 ti 5 lEBMa&fr 6 ©IfflBlca L fc 5 , I Z®*W± 

^i:*So 10 

[0 17 9] Sfe, iflft©<fc3fc* #^SS<DMim 

DRAW«l6*fflV^T, fBfiSnfc1Sffi©JH^*R5c: 
jff*^Lfct>©&3. C©HfcwLfcJ:Sfc, 3t'i$Sf2 

c©a«*, surahs (H6 4-ch\ s 

LMirffifo ) l 2 5©gW/^-^©r-*i:4SJ: 
5fc^<l:tSx>3-^3 3 1 fc, CCD7W13 
3©tftfjr-*£, 3>hn-5 9 0*^6x^3-^3 20 

3 l fc4*Sft*JBtt©7 , -*fcft**5fctt5fc , r* 
r3-^3 2 2i:, ayhD-790^iy3-^3 

3 1 t4A6tiSr-^i:r3-^3 2 2(cj:oTff 6 
ft5r-*fc*tt«U itiSSlg*©tiffi*3>hP— 7 
9 0KSS*Jt«»3 3 3i:*a*TV^. tb^SP 3 3 3 

-*©-a& *5v^ix7-u-h i&vm ©is® 

3yha— 79 0fc255 o 33/hn— 5 9 {ft 
Jt^3 33£9&5>ftT< 3Jti8S£©1tl8 

t>\ T-z<Dm9mmm%%mm*&z®££&. 30 
co 1 so] <kd&?\c, *mmm\cmm®E 

aff£8Bte<fctu& DRAwaa*WbW5ci:*» 

istt^ ftaggai .1 2©ffi£©^6?m>>m#^ 

[0 1 8 1] sfc, *£tt©$ttfcJ:ti& Mffi©fB8 
<^[wiB#tc, ^g^nfcis«©!!a^%f7 5«ME%^-rs© 40 

■?**. c©a&«\ »KjMisasi/-h©iiMB©Ea* 

a-e«a©»4*fT3 eta; s&«2£tT 9©i:|p)t£ 
©f^ffl** u teii^nrc:'i^©p a p^^^i:^^5i: 

[0182] ^t, ^aeai*©wpcaaK:oir>TK 

Wt5. IBaffi#BB)fc©£18>**-:'*£*.T\ ftHtfS 50 
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gei» i ©i§i-t8ffitc«s©it a^^aiEStsii 
©aKfTtonsEafcioT^jBtfiT-rs. *^i© 
sn*iiNis©#iBa/^-yi»wni;EUfHai**m6 

[oi8 3] c<:t% Ea/<*-y©B#fSM«4, sa 

ft©,wm tmmm.ftt^mt<Dm.\t, mm 
mmm>w-y, mmmmw 1 ©ro-amic 
^tfM@©iBa%fTV\ *©9-5©MiHii©ias3b^© 

5>©ll!(©^v^-^©9"5© / >*< t> 1 o*Ma* 

«fc tfflB83t©»R*lS(IPt s a^t tt* atff 9 12 

*B^a»"f H*iwirr § tix atff 9 ea» 
aimi«s< lt^<, 

[0 18 4] *^a0JBHfc:fett5WPCa^m 5 
i&jfcJ&TfcV^ |6 3tiLf;J;9%CCD7Wl 

3 3©W^L/^;i'©yo7 7-r;HcS-5i/>r, l~m 

(ma 2 w±©se») @i©iBaif fcfeit5iaaffl#M 
<t tfw «)t©!sw^ i^it s a^t it § {Bans 
ti, )ta ^te^^i* i (Dipj-imtc 5 0©i2^*fT9 1 
lisiioEa^ 2@ii©iBa^ 3isig©iaiiB#, 4 

[0 1 8 5] clcDJ:9(c, **«S©JgatJ:ntf. 

sa«ti5itffi«©§i3a^*-y©@*fj»5p*is§b 

[0 18 6] i:il5T\ *^a©Jgatcft53t1ifflEg 

s48Bicj:ntf, ^©«a*w«*K*fli«Eaa 

#1 leasts cfc^Rl^i: ft 5 0 c©<ifctt, ISffi© 

!Ea«ic)ti^i3aME(* 1 fc^Ri^A^i;T-a5©iia 

^S4T-$ft<ft5i:, *tiKJ:oT*bn*1IHB©a 
t>^t<ftSct*iKi*tS. *HJ6©^aTtt, ceo 
<fc9ft««©^3S*l»±LT, aatt*i«i±**sfc 

V). WTCSWi*3J:3fc % RAID (Redundant Arra 
ys of Inexpensive Disks ) fiffi£j£J8Lfc1WB©Ea 

^79Ch^T*f 5«t9fcft-3T^« 0 

[0 18 7] RAIDSitt «ft©/N-FrYX^« 

c^tc.t^T, gaa©<i«tt*js«)satBTSSo ra 

I Dtt, RA I D-1&5RA I D-5$^(D5^C^ 
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AID-K RA I D-3fcJ:tfRA I D-5*Wcfc 
oXWJfit&o RAID- Hi, 2O0/\-K7Va* 

WfftSo RAID-3&, A*Jr-2£-£©§£ 

X^SUfcttfctyfla?**. RAID-5&, r- 
*©#£]©£& (^7?) £*£<LT, 10©#*J 

SfciBg*3i:&fc, £/\-F7V**«B©S^fc:tt 10 
JS*ST-*7Pv*fcftt3><yr*T-**><yr 
<C7u<y#£ LTfl&OM- Ft <r X^SfifciSS-TS £ 

[0 18 8] *HIO»felt5R A I DgtffifcfSffl 

Lfc«*©BBWtt CKT\ iMRB»*ttkt3. ) 
W\ ±$©RA I D©SttB*fcfctt3M-K7Vx*8 
fi$\ *««Ea«»lt*^a=F8««3 1 3 test 

[0 1 8 9] 06 5ii, *£fiS©JBHfcfett*#1W2» 20 
^©HWS^fSiWBI-p**. C©WT»tt, ftffffiG 

1 fc^S-r^tliffijbV -l©r-^D ATA 
1, DATA2, DATA3, -W6fc©i:U 
T— £ DATA 1 , DATA2, DATA3, ft 
1f$fE§i!£tt 1 JCfeWSlMR© 1 ?^!^ 1 3 a~3 1 
3 efcfESLTVSo §T#^3 1 3 a~3 1 

3 em wnetu sa©r-*tf. (fiffl^ft^a 
fctu^fiiagstiSo coie^sti, r a i d- i 
» ^ t©T365o cciaftSFffiKintf, «a© 

=RWIW3 1 3 a~3 1 3 e©l/vfftjWc}3i,v£-r-* 30 

[0 1 9 0] 06 6 tt, *&ffi©#l8fc:fett-S#ttlE8 

I2§i!£<* 1 tf3»t^*HB8A\ -1©t-* DATA 
1, DAT A 2, DATA3, -, DAT A 1 2T°&i> 

3 a~3 1 3 dtciairf 3£:£fc, »»©=f#sb«3 1 

3 a~3 1 3 dfcfSSSnSr-^fcW'rS^Ur'fx 
-2£4j£U ^^Ur^x-*^?^^ 1 3 e 40 

ffiT'fi, f-^DA T A 1 ~DA T A 4 ^ttWF 
&ffi$3 1 3 a~3 1 3 dfcggStU DATA 

l-DATA 4tCflT3^U7VT-?P AR I TY 

(1-4) tf=Fi$£«3 1 3efcf2^2ft, r-^DA 
TA5~DATA8*\ *tl«f tffiSHStf 3 1 3 a~3 

1 3 d KESStU T— £DAT A 5~D AT A 8 (eft 
fS^UrW f-^PAR I TY (5-8) 2FF$fi$ 

3 1 3 efciBiSStU r-*DAT A9-DATA 1 2 
tf* ZftZtlTBffl&Z 1 3 a~3 1 3 d tES^tl, 50 
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r-*DATA 9-DATA 1 2£ttt %>VJt4 r- 
*PAR I TY (9-1 2) tfT$M$3 1 3 efCiSS 
ZftZo ftfe x £^#^$3 1 3 a~3 1 3 eTttx Z 

n?n, «»©r-w mmit&mcM&WR 

BZtlSo C©fd^7}&&, R A I D-3£*fffc1"3t> 

©?&So c©Battrtticj:ntf, «a©T^s«3 1 

3 a~3 l 3 d©vvf ftfrfcfci,vtT-*©S4tfT*£ 

*<^n, t#h^3 1 3e(caa»«nrv^^u 

CO 1 9 l] H6 7tt, $^$©^lKfctt<5#$(fe^ 
££©lfcffi©0J***»MHISI?<&So eOfiflm ft 

ntfsiairo 1 ti2S-r^f it -a©r-* d a 

T A 1 , DATA2, DATA3, DATA12T* 

fc*t>©fcU c©r-^%^S"JbT, tKftoTJWHW 

3 1 3 a~3 1 3 e©9^©4 0(D : F!$M^tie^-r5 

J*U CO^'Jf-ff-^, tlft©T#flH*3 13a 
-3 1 3 e©95©89©T#£«KK»l/CVSo $ 

SESflSTtt* r-^DATA l-DATA 4^ ^ft 
WF8M3 1 3 a~3 1 3 dfciagStU r-^D 
ATA l~DATA4^)hfr?.^yTi'T-^PAR I 
TY (1-4) tf?$fttt3 1 3efcE»S*U 
D A T A 5 ~D A T A 8 Jb\ *ft WF&S83 1 3 a 
-3 1 3 c, 3 1 3 elzE&Ztl, r-*DATA5~ 
DATA 8tW-r5^yrwr-*P AR I TY (5- 
8 ) 3 13d fcESStl, D A T A 9 

— DATA 1 2ti\ ^tl^tlT^^i^ 313a, 313 
b, 3 13d, 3 1 3 efcffiSSfU r-^DATA 9 
-DATA 1 2tcM1"§^yr'Cr-^PAR I TY 
(9-12) #^8^83 1 3 cKE««n*, *fc> 
^T^W 3 1 3 a - 3 1 3 e T*{±, ^tl^'n, ^^© 

ES^ffitix RA I D-5tWK-r5t»©T*So C© 

[0 19 2] 0R{£ia6 5ftl#>LB6 7fc^Lfe«fc34 
»«iBfi^j*«, »JtP¥SfcUT©3>ha— 7 9 0© 

*jj»©T^fTt>n«. 

[0 1 9 3] 06 8 a, ±a©^stias^}£-pffiffl«n 

§ia©^^©@Hg©-^J^b/ct,©T*^^o <: 
©^JTHi, iMRES^ji-CfflfflSnST^i**, 10 
©hv>y^rt©^-T5?ta© ; Fj$Biil?3 1 3£LT^ 

§ 0 d©^ »!W2»^7^*n*IHk©=FiWB 

m 1 3(4, fcErtF^-feXCRTffi&Kfflrt©^^ 
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co 1 9 4] 06 9 8, tftmmmmmmn 

3 ^©^^©BBl©^©^^ L fc t> ©t? S . 

cow-pi*, mmmmmm n^mm^mm 

*, ttlflflflESMH* 1 ©¥g£l»l 33U3«ktfh7y* 
flfil3 3 2Ki23»[7cWk:IW»-r*1fflRo : F»fB«3 l 3 

©"F^B©?^ h7y*£lflJ3 3 2fcR»1-S«» 
©T#B83 1 3«, li^7^-feX©wri&4$BBrt© 
¥JWWKfc**©tf#SU\ ftiti, h77*£|6]3 
3 2 KHWK , r«« : f : ^V3 1 3fc*tl7tfijifc7*-te 10 
XT'f «i6(»6-e**. 

[o 1 9 5] 4*. *%m<Dmxmz>ftmmm 

3 fcftWLZ-£TEMt 3 <fc 9 fc LT <fc V\ 
[0 1 9 6] CC$m 1 -DOFFim® 3 1 3 (CfflR 

ftsaa^afc^sTsc fcjy-ctSo *©-<»£ lt, 20 

07O£#!$LT, '>7hv;Pf-^l/*'>y^ (shift 
multiplexing) fc^3£ffi*ffl^T?gS©r-**£fi 

I5S t 3 43 3 #f(IH»#i£ C r> V * T Hi W t 3 . 
i'7h , 7;l/^l/+i'V^ta, 07Ofc^Lfc<fc? 

fc, Tt'itfsiB^^nc^LT, saoT^anas 1 3 

§0 443, 07OT*fi, 5MRB»*ttTffiffl«n*a« 

mmmT*it. mormm 1 3£, -a^r- 
&?3» 

[0197] sfc, m®mt&nti/7Y*?)i??\/ 

7 1 li, 1t$giBli!8ft l©h7-y*£lRj332 ic-D^X 40 

ft 1 ©¥&£G]3 3 1 (cov^Tfi, *77 h v/l/f-yi/* 
7y^£^T^8T3Tj»&3 1 3A*5WoJ<¥£ 
fatO Lt'Ottu B.i-3m% 3 <fc 5 fcJ&S L7c0J 
£t*LT^3„ i:<D«?lJ{c43tt3S z Fj$Ri^3 1 3fi, * 
tt^n, 06 54^ L0 6 7 £43173^^3 1 3 a 
~3 1 3 e tilttoflS. 
[0 19 8] 07 245j:tf07 3£#!$LT, * 



*n$©;Mi tc MMsw&EMm&m Lit v a 

-^SBK-^^TDiW-rs. 443, 5>a-*8Hfctt» 
E«W*OSa»*ti5 *- h 7*7>«m**T 3* 

s*©i«Rie8?s£8ii-c&So 

[0 19 9] 07 2fJ, ^a-7SB©ftS£*-r$MI 
0, 07 3&, 7a-^B©0&TO£/lVf7P7:{' 
0T'&3„ C©V*a-*gBfi, 7a-£gl©£iSil 

fcRtt&nfc7nvM*Jl/7ay*4 0 1 i:, '7a- 
* gB©rta*£«j£'fr 3 P jPt *? 7 7p 7 ? 4 0 2 
i:, S>a-*gB©Siifflfl£8tt5ftfcy7><*;l/7n 

7^4 o 3 i:, i J3.-t%.w<Dfamzmt>n, wsl<o 

^lfiieSiS£gfitfa*S;*ftT438S 1 ©rVX*7 
£ftT433?2©rVX^7W4 0 5t, *7a-*g 

6 fc£<ila.TV3o 

[0 2 0 0] 7P7h^*7l/7P7^4 0 Hi, 

4 0 5££$T3l^l|KFffWft3 

7P7bF74 0 7i:, 7P7 W**;M 0 8 fcfcfll*. 
T^3 0 

[0 2 0 1] 7n>>/^;H 0 8£ti, 
**t5*-^-y K4 0 9t, miiWii'?*- K^ft* 
^tSfci6©Ti'77W4 1 7P>hF7 4 0 

7 ©BBBBS^'T 3 £#>© 7 7 > ^ a t^X^T 7 f - 4 
1 1 fc, 3tt1WE«iftl©#X*J:t«ffflP7»*>{ 
-Ol>7P-yl>4 1 2i:, ^^;V7P7 h4 1 2%ftLX 

;l/^>y^7^5)^-r;l/7P7h4 l 2(c^f3fe^ffl 

t-* 4 1 3 i:, s?i-^gjBrtfcjf xznrcffiamz 
mm i jwa^sftt » c t *«tnt * 7;n* > * 
4 1 4^nt^nt^2o 

[0 2 0 2] 7P>h K74 0 7tC(i, 7P7HF7 4 

oKDmrmmmmzvTty-VA ist, 7uy 

h K7 4 0 7 %ffiffl%mt%fcib<D K7P 7 ^7 

K4 1 6t, 77>^i/3-r;l/7-r7^4 1 l©^|fftC 

*SUT7 P y V F7 4 0 7 ftRMfp-r S'f 7^ P 7 2 

7-T7^4 1 7fc*TO&nT^3. 
[0 2 0 3] P*t^77P7^4 0 214, ^©F^gP 

£0ijx.j£ i o mm mtmmft 1 mmmtr £ ^r 

l/>5TgPV^77 4 2 1 C©T»^^7 4 2 1 © 

l 0«c©3tfiia[aS«ft l *iB0Wriii:4oTV^±» 

•7^77 4 2 2 i:, ya-^8B^«:©IWtP%ff d 37 

hO-77P7^4 2 3fc*#bT^«. 

[0 2 0 4] Sfc, Pt*T-C^77P7^4 0 2fi, 7* 

Rlrtc 9lb ^ 5 0^ L4 ^ v - \L a ^ <D 9 U 7 7®j 

ftzmmzrctbovv 77^^-^ 4 2 4 p 

y h d-77*d 7^4 2 3 ©M'^fcjSCT^U 7 Tftfl* 
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7 TWITO-* =i > h o— 7 4 2 5 4: , **y -v 7i!rtf 

7 7l&ftfflxyn-*4 2 6££WLT^5o a 
il*7V*X7'u-y*4 0 2tt, v-e , al/-^^B#H-[El 

Dm K»W-@9*lRl**^ttfe&*lRltigCIW»t 
*fcfc©@1HWlFJB*-*4 2 7i:, ayhv-yfu 

7*423 mm^fovxmMftm*:-* 427 
m&&x$mfim:®mt%m®i<fem-Z'3y v 10 
n— 7 4 2 8 niefittffl*:-* 427 ©@isa*«fc 

2 3t«l& , rSlaie»^fflXi/3-^4 2 9 i: 

fl*fl|€-*4 3 0fc, n> r-P-77"P7* 4 2 3©$J 
flSHc^l^TiJffffl^-* 4 3 0©laiea*«fctf|HHE 
^?r»fS±Til)^ ; e-^3yhP-7 4 3 1 

rrmfm-f 4 3 0 ©0^*3*0*111^^^ 

ttffiU c©ttffir-^*3>ho— 77Py^4 2 3 20 
fc#*&**±TI)flUBx;o-#4 3 2 fcfcfc LTi> 

[0 2 0 5] f/Cs 0^^X707^4 0 214, ^ 
^;UXP<y h 4 1 2£ftLfc)^$fii58&fl-l ©JfA#E 
W»l^*fT3fc«>©ite2gffl€-^4 1 3<D®n&1o&V 

®W5fa*Mm%%mm-*3vhu-7 4 3 3 

t, ^U7/U-fe>-9-4 3 4MO'i"J7^iv^ 
4 2 0fc*£LW5. 

[0 2 0 6] y7/U;l/7P7*4 0 3(4, >"J7;He 
^©Att^JS^^JfeSR S 2 3 2 CfflP*y-*«?4 30 

3 5 fc, UPS (Uninterruptible Power System) ffln 

4 3 6 4;, /S7lWl/£&ffl©AtfM??& 
£f*f 1 ©S C S I (Small Computer System Interface 
) %3*9*ffi-4 37 ts RIC</^U/l^aSffl© 
AtoMB*T'£§i52©SCS IB3***ifrP4 3 8 

fc, «ffl«si»i:saK«n*Ac cssao ««uj***sft 

?4 3 9i:^LTV^-5o 

[0 207] RS232 Cffln***^ 4 3 5*5<kO* 
UPSffl3*y-*&Si?4 3 614, WfftPyhP-7 
7Py*4 2 3fcgafr£trCV»5 0 PVr-P— 77*P7 40 
*4 2 3t4, RS 2 3 2 CfflP***4|§?4 3 5£:frL 

rfcr-f^^U-MCM. 4 0 StcW&tZtWliC. 
&T4 7>Z7\"( 4 0 4, 4 0 5 **&©><? U;l/r-* 
^'>U7;l/r-*fC^LTR S 2 3 2 Cffln***ffi 
?4 3 St^fe-rSi^KftoTVS. 
[0 2 0 8] &SCS Iffi3***(S?4 3 7, 

4 3 814, pyhP— 77P7* 4 2 3fc*tf&7V* 
*7U>T4 0 4, 4 0 5K8SK£ftTVS. 

7W4 04, 4 0 5(4, SSCS Iffls****^ 50 
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3 7, 4 3 8*ftLTiS»T-*©§8l/£fTV\ =»> 
hP-77P7*4 2 3tt, &7VX*7U'f4 0 4, 

4 0 5fre>©^5U;bx-*£i/y7^r-*£^&b 
TRS 2 3 2Cffl3*y-*4ffi?4 3 5 5 J: 3 

[0 2 0 9] ACSBn****^ 3 914, * 

*«t67a>y^4 0 6tSR«nT^5o Sft&S&T'n 
7*4 0 614, C©AC*S3***48?4 3 9*fl , l/ 
TI&D&3mfcilifl§*Sfc»3^T+ 5 V, + 1 2 V, 
+ 2 4V, -2 4 V ©&*"]*## U {^©§7P7* 

[0 2 10] B^LfcVV^lfaU-^li, ^-T^XP 
7r-4 1 2^LT^^;l/^7*X{c^jM?n/c7t1f^ 

mmtt i * i ^fo^^±tf mmm'ii ? **y 

<fc tflHEMtP? § &©Hi)9$ Tl^S, 5>a - 

*«B©rt»fctt, *©j£iBS&fc:lG££*fcR£J*MU 
C ©g^«©EHKfr 6 ^a— 7gg©±ffigPfc^lt 
T, JgMl$£#LTMg£&S4:MC3i^£ft/c4#© 

SSK, 4 #©£efc*B T*-r U 7 v^&g|W±T$IS 

[0 2 1 l] ^ U y $>BI&aBtt, c©J;9^v-tfa 
U-**5ttt»oT±T"c»Ifti&J»-rSfc«)©Blll* 

Eftjflttt l *ofr*±Jf *fcfc©BIMj*»4**«fcS 

[0 2 12] 07 2£jSLfc«fc-5fc:, 7P>hK74 0 
714, -Wii#4 5 0^*0^^^^^^? 
ftTfcD, il07n>b F7 4 0 7£P*WT5;:i:T*T 
SUV ;Sf^> 421, ±gp?;tfJ>> 4 2 2, % 1 , $ 2 © 
Tf7.*7Wf4 0 4, 4 0 5*WFn3l*WU63 
l/HigiiT?£5«fc5lC&oTV£, &v#5>:/4 2 1, 

4 2 2 14, s-n^na - h y 7 ^{ciRiWsnfc 1 ot^© 

%ttffiGftM^l«, ^a-*^S©JSffigPtWLT¥ 
0, JttMSIESSSft l (4, 4 2 1, 4 2 2© 

tffiil tevtiify 4 2 1.4 2 2*^a-*SKtSi 
tLfc^(C7P>h K7 4 0 7*TO 5> tlTV^ESil 

<: ©3t1» ^lai^l®^ 1 ©g^t4, a— m&vfiVy 4 

2 1,4 2 2*«*)ffiLT¥tt?lRttU j^HHIBftMt 
# 1 ZWlLrc&-?tfi?y4 2 1,4 2 2*^a-*S 

fc, ^-T;l/XP7h4 1 2*^rLT)tt1f«l5S»(*l* 
JfA-T^CiitcJ;!?, #A£ftfcft1&fflES8# 1 
-fyl/t* 7 * xtcltejM^ ft, <: ©* -Crt/tf 7 * xtcigjM^ 
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421, 4 2 2tSf"r5«fe9fcftoTV^ 0 ilftkj; 

&7j!r77 4 2 1,4 2 2 fcet&w*c3fc**iaejSE 

[02 13] jSl *J:tf*2©fVX*7lH'4 0 4, 
4 0 5te> WfftRA I £l~3? 
5©3t1f«i5SII4SB^jUe?tiT«tJS$ftfc F^ 

[0 2 14] &ftfcl8EgfS£gtBfi» ^tUftiTV* 

^»A»ap*#uT*9, c <DT47s?m aj*wp* io 

rtLT)t1«iE«tf* 1 jWt»1«iaE«»4aHIfc»A 

5^p. y ^4 2 3tcg)i^nrfco^ 3>hD-77n 

77 4 2 3©ifl8Pfc«fc!K R A I D 1 , RAID3&& 
W4R A I D5 0B«WafctJeoT, &ft'M2§iff£ 
SjB%*JW"rS«fc9fc*oTV»5 0 ft*. RAIDK 
RA I D3*«fctfRA I D5©&ffifiWS{4, 7P>h 
4 0 8fcf8tt5ftTVS*-^7 K4 0 90+- 
*fisfcJ:D»R;!to*J:5fcft?W6. 20 

[0 2 15] CO^a-^gllTtt, 7^7771x^4 
0 4, 4 0 5£ffl^T, RAID1, RAID3££l^ 

t* r a i d 5 mmttiz <fc ^ r- * ©isa*** 9 <t 

©&»£££«» «T©2$DtffcS 0 

[0 2 16] ^ 1 ©iUl^att, 07 2 fc* Lfccfc 9 
7O>hF74 0 7%BBf, T^V^y 4 2 1 & 

«tt/±apv^5;>4 2 2*iRt)mu cft5©v#y> 30 

4 2 1, 4 2 2 fcttLT, #^Hl?3t«ffliaSKi* 1 % 

[0 2 17] 3t2©gt£}£(i, 07 3fc*Lfc*>OI/ 
Xd7 h 4 1 2%ftLT, 1 tt"fO)t1g«iag»# 1 % 

S^tSfiffiTfcS. y^l/Xny h 4 l 2fcft1f?8!e 
§H8{*ltfS»£n3i:, 3yha-?7*oy7 4 2 3 

ttnaissjitt i fcpw^tf 7 ^xmbss* s. 3> h 

o-7^n 7 7 4 2 3 it, mffiSSffifc 1 # * 'OM* 

y^7{c<Bss?nsfc» ±Ti&^ffl ; e-^4 3o*eft 40 

tiTl^Slqlfc^lftfflWrSfcKfc, 7*U 7 7°®imB^ 
-7 4 2 4 ^SntHfll l/T, V^tTaU-^^t^n 

l£\ -ifii/yA 2 1, 4 2 2©£^T^3r-f7s£l& 

2 4«BftMIPl/r, 7*U7^fc<fcDofr#±tf5ftT 
^*)HI«E««» l S\ tV 77i&ilW9T*'J I) -X 

4 1 2*ftLTttffi«ffi8&{*iam£ft«*£, C 50 
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© <fc 5 *-a©&t»ft£8 0 1 Uf 3 <fc 5 (c#tf«M 

[0 2 18] C©J:9fc£l©8£#8*fctt£2©St 
t££££v> #V^>4 2 1,4 2 2 K3ttil«ES 
$ttltfgt£ft3£, 3>Fp— 57*U774 2 3 

v-VjLis-tmmix, t»^^>4 2 is 

l£fSl©rV777Wl'4 0 4 365^2©^^ 
77HM 0 5Mg&T3„ &T-<777U^4 0 4, 
4 0 5 *tl€tl 5ttOJttflHBB»«» 1 

fcaoTfeO, vr.fcral/-*K:J:9, #v^»4 2 
1,4 2 2 KiRlfiSftfcfr 2 0 ftQftlffffiBftKtt 1 © 

^©StfctfH 1©TW 7.77 l/-f4 0 4 fc, ffi©5ft 
#352©rV777W4 0 5fcg#2ftSi:fcfcft 

[0 2 19] a— r-*©i2**fT 3 
*w^F4 0 9£j$ft"f5c.i:£<fc!5, RAiDi, 

RA I D3&3W4R A I D 5©SJ8W3I©*frSi?T$l 
©fgitf] U F4 0 9*»ffLTf- 

7V777 W 4 0 4, 4 0 
5tC(i, R S 2 3 2 CJ83***iB?4 3 525SW4S 
K I?2©SCS Iffl3*7*JS?4 3 7, 4 3 8£ft 

77u 7 7 4 2 3 14, r-7©l2i«tf ^2^3 

nSiSfcx &fV*77W4 0 4, 4 0 5t|gtt?) 
tiTVSR A I DnVFo— 7£ftLT\ &7V777 
W4 0 4, 4 0 5 *mPT*o 
[0 2 2 0] C©> ? a-7ggT*ti, ^*©^-Ft^ 

^^7*^777^4 0 4, 4 0 5 5 ^-r-O^lt 5) 
nT^§7t1f^lS^S4ggtBt^K.T, RAID 
1, RA I D3&3W4RA I D5©IBil^©^P) 

fc, d©i/a-7^Btcfe^T, r-7©-T>'77x- 
714, ±$©t&fi^TWfc&©lcll££ft&V\ > 

[0221] i:c5T% *mfi©«Hfc^s^1t«ias 

fcf «iOV 7 h 7 x 7) £I2£i LfcJtfllffiiaiKft 1 * 
a-lffcllttU a-1fO#*fclSCT, §S^©1f^ 
*flftBIlifct*#j!l*OSII^^->OflH8*, frff 

[0 2 2 2] ^ISffilBSfll^ l «t 03t^©1881% 
©0mtfca6©*^1fSii:*5#l)t©fiiffi©^P^7 

■r5«fc5fcLTfc<fcv\ f@A©@t©tf^i:LTl4, H§ 



(30) 

57 

[0 2 2 3] 07 4 «, *|gffi©£flg£ftSft1ffffi3ftl 

fc$£©gg|5©£j£©HH£^Lfc *>©&*<. C©#JT* 
ti> JtltaOIS^SHU, ^i^©{SA©0£©1i$g 
*A*t*fflAflH8A*» 5 0 1 fc, ©f@ A1f$BA7J 
SP5 0 1 *9A**ftfc1Wllfc»'3VT, #88#©ffiffl 

til, &gfc£CT\ ttffiSISSgiffi 1 1 7fcftLT, ft 

1 7%aib-r«(fi[ffiigi3^*-^x>3-^5 o 2 t x 
nrzmm>w-y<Dmnztmircii- f 5 o 4 %»ff 

c©rt-F5 0 4tf«*£ftfcfc*K:, * 
©A- H 5 0 4 tfSSSnTV»*aB/<*-y©UBIi* 

[0 2 2 4] 0 7 4fc^Lfefiaj7tt, x-+ftf, 

«Stft 1 fc1t$8£iB&1-*IKfc> JBAtiftfiArtSB 5 0 ltc 20 
ALT, »R*©flA©H*©1IHB*A*1-*i:, ftffl 
S«/^-yxy3-^5 0 2tt, fSAtif f8A*)g|3 5 0 
1 £DA7j£ft/c1ffgfcg-3v>T, #!Rtft©ffiffi©gI8 

/<*-y*msu liMen^, ffiffiMsassi 

ffi4B$RBSMS 1 1 7fcB»rr*. cWc*!?, x-if 
?fc£fflA©0t©1^$8f-S^VTffr££nfc#!Ift© 

1 fclWWWSft*. life, ffifflW/^-viya 

-^502 ff*Lfca»|/^if-y©flWl**- K* 30 

«, asenrf fcgi8/^->©iiffl*ffiSLfcA-K 

5 0 4*ffcfT?So 

[0 2 2 5] x-W ±a©*3fc:LTEfi*nfefll 

fc, MA'lt^A^lgP 5 0 1 fcflLTf@A©@£©1if8£ 
XfitZ>ti>\ *-F5 0 4**-K»fr'A*»5 0 3 

[0 2 2 6] ffl AlffgAftSP 5 0 1 (cMLTf@A©@W 
©flM*A*Lfe«^fctt, {ftfflSW^^-yx>3- 40 
^5 0 2ti, ffl AlffBAftSB 5 0 1 «fc DArt2ftfcflffR 
fc*3l>T, #PJ£©{ufg©^ia^*-;/£m£U 1f 
*8©H£B#{c, ffiffi^illXmil 1 1 7fc#LT, (ML 

fc««/^-y©1IMB«4*T, ttffi£IHIKIM8 1 l 7 
*B»-r*. <:©££» E8i$fc*tt5ft©ffiffl©gSI 

/ ^ - y |§£B# ^ £ ©fitffl ©gp> ^ - y 

tf-atntf, ms©«fB^4?na. «a* 

$8AftgI$5 0 l fc#LTPi;iA©@*©1t$B*A7JL 

si^fcS^fcTaasaii/^-y^ffis^ns©^ so 
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l»±*3fci&, f® AUfSATJgiS 5 0 1 JDAfrSftfctf 
T<£><fcV\, 

[0 2 2 7] -73> *-F5 0 4£*-FfgfT-A*J» 
5 0 3 LfcJf A- F58ff ■ A£95 5 0 3 

(i, A- F 5 0 4 tCiH^$nTV>S^l^^-y©1f tt 

*ffifflgiS^*-:/xy3-^5 0 2fi:2f?K fiffl^H 
>©« $8£\ ttffi$R9£9l88 1 1 7 fc4*T, &fS£Ha 

^p§§i i 7*mmt5o cti^<fco, ma©it^*^ 

[0 2 2 8] *£«©JBA!fc*tt5*©fl&©«|J& ftffl 

**t«&stt, » i ©*w©»tttBHin»**. 

[0 2 2 9] *flBJ!«±fe£*fi(§©^l£Pg££ 

nt\ en* if, ±£&m8s©^im ^i*ffiiB»(iK^ 

1 Kfctt§7FUX •+f-^xU7 6tc > 7FUX1WS 
f*f6x>«7i;y Mc<fcoTIEgl/tfe< 
fctf, ^xy^xtfy FfclStf-f^ 7FUX-tf- 
jJ-Cl'J 7 6 fcfe^T, *P LM 3 ©ftilff 4 fcifiV> 

©JB«f**W!Wt«ft:«**i:fcfcJ:oT7FU^fll 

[0 2 3 0] *n^5AJi3fc§ESteftfc1tffi* 
fcttrTS^ffcLTtt* CCD7Wfl44<, MOS 

n/cxv-h)t-b>^ (w*tf, AiK ro plus 

E, 1 9 9 6^9^, No. 2 0 2, ^9 3-9 9^- 

u- f ■es±*fr 9 c t mm t * So 

[0 2 3 1] *a^7Al3fc|2g*nfc 

^tcti, )t1f ^15^^^ 1 \nm%7 F UX • ^- #x 
U 7 6 1 , 7 F UXlt ffl^*x e y F t <fc o TIB 

»l/«3<ttbDK:, r-^xU77lc^t5^ 
□ V v 7 t ^GS i: 15*©^ j5fe T*m^©^ < 9 - 
>©7F UX*fH§*ESLTfet, ^-WctVfy 
^T-y^S^traCttiltUT, ; e©7FUXlt^ 

©«^x S*^n«y^fe«fctf7FUX»4, Xv-F^-b 
>-9-©ttffir-*^5Efi^Sci:*^tS, F77+ 
y^"x^-M^«, Xv-F7t-b>"9-±©W^^-y 
©ffill©1ff8*^»5Ci:* < T*«o 7*- AX 
Xv-Fft-te^1t±©W£^*->©3yF 
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[0 2 3 2] gfc, ftttlOJBttfcfcV^ #B8)tOSg 
[0 2 3 3] 

vsmvma &±tm iru o ictmm i l i o 

s»ffl#j!©t k ©tpk a z w - y k «fc t> Tit n 
< mars c t^-et * 3WWRB»«*t»t 

[0 2 3 4] M:&E2Effi03MflEfi&1l££ 
*mH*J:fcEB*ft*J:3fc, 1i$7^IBilffl#i$ 20 

[o 2 3 5] s fe, iMmmm<Dmmm%iWfc£ 

titf, MOW, «»©»ft«©3tt«*HiWt*J:5lct 

[0 2 3 6] W#E4E«©tt11!$gESSBfc:«fc 
till kTy^7y^Sl*\ HBWtt©3tl*iai'r*ft 
J&©£l©ttl£8l¥8i:, fBSffl#8^t©3tfi*Kffi 30 
* 3 fc «>©£ 2 ©M£l£ft¥S * 5 * 3 t fc© 

[0237] ttits $mmEm<Dmmwmmic& 
T82Sffl#i!iyfi^iHi»f«nT4i;ss4)t*ttHi'rss 

431fittlH#S**r«J:5tUfc©T, HK, 1MR©£ 

[0238] tit, tmmmm<D%mmtmmfc& 
tcs^v^T, iaiftff%i&j»rsisyw#a*«i*fc© 

[ 0 2 3 9 ] $ fc, 33$9 7 121 ©7t1f fgf2&8@fC £ 

©Bil**ft*l!PJ»f 5»JW¥a*«l A fc©T, IK, 1 50 
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m^rnxmrnm^i out mm t%%t^om 
[0240] tit, m$mtm<Dmmzm%wfc& 
* - > t «fe o x %m £ n s <m*%&t % 

t%£5KUc<DX\ Ht, 1ff|g©£«*^fcftSi: 
[0 2 4 1] &:&S9iE«©ft1SlfiEggfifc:<fc 
^^ISeRl^^I5^Ri^i:, £©IB§i^$©ii»l&tt 

^©BBSfffiB** E»««*J:tf*©Mtt©{ftBi*«> 

[0242] m$si o E«©3tit ffiiea^Bt 

.kftll 1^©^7^77^S^1X./C©T\ MK, 

1 o©)t1f ffESKttlctt LT, «»© t? «y ^7 7 
Btc j: o TPBf fcfBS^fr 5 !l k jOTTIH i: 4 0 , IB^© 

[0 2 4 3] H^Sl 14^L1 6©V^ftlMC 
IBl©7t1f ^S^^^tc «fc n , 3t^8IBSKft ic M L 
TftlRltSJ:3fcEB2ft3^y*7v78Bfc«fco 
T, S^IW^*1WIE«IK#bTlll«U C©S 

w«-r*iiiitRiDiiiflij:oiwfcu Wktftfcn&m 

IftiltS «t 5 ic Lfc©T% ES©fc»©^**/^« < 

7>^A7^"bx%§lfcfT9Cii:^-et5^3%** 

[0 2 4 4] Sfe, H*® l 2 EK©ftflMi??£SBfc: 

^«l*^HlS±k:EBSn5«fc9K:. S4ffl#M^©M 
Wi:lf4)t©iR*fc*fT9«fc3tUfc©l?, Ht» H£ 

<Dtzmm%*& *) -m>bt < **-r s c t ^t* t § 

[0 2 4 5] 3 E«©3tflHfiS4SBt 

.fern*, jtBtf, «a©»§«©)t«*ms*L, &m 
£.mmtz&?£Lrc<DX\ it, ^iff^Esss^ 

[0 2 4 6] ifc, mm 1 4 E«©)ttfll«S4«fiK 
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[0 2 4 7] £fc, M$£l 5lBffi©K1llffi?£&BlC 
*t*3t>©*ffll\ g£ffl#($ft©jMug£\ IBS 

^$43 «fctf*©WB©ttBi*iMiW©4«8: < t t-S5% 

«s-r«*5fcS«*-&T % mmmm&Q'mtiz io 

ftfc*fr5IM»*a*ffl*.fc©"P» Mte, ft1i*8IB§S$ 
tt©|W|-®ffifc:*5V>T, Jt«WftW*W, S4^tf31 

[0 2 4 8] S fc, ffi#gl 6fB«©ft1tfKS£8Sfc 
.fctitf, B»©ey*7y7»B*B*:fc© , e, Mfc, 
l o©ft1» $gtBS«ftfc # LT, «»© Vyt7V/& 

[0 2 4 9] gfc, 1 7 $fc« 1 8iE«©tt1«H 

M LTftfat & J: o fcEBStiS £ ^ * 7 7 7ggfc £ 

B% ©Wc £ S=FSW ^ - y fc <fc ^ T1til*IBS 
U Stltlt tf-j>*7v7gfifc:«J:oT, 

mtmmfctti?n±mm?t*mtmt 30 

[0 2 5 0] ffi&ftl 8 i2«©)ttf fM2SB£8 

Bictntf, a»©ey^7y^ni«*«*fc©^ s 

fc, l^©ft1ifra$ft£#LT, $&©fcT7*77 
12B**tf»£©ttB*fo±;frfr*cfctf?**fc 40 

[HiB©fB*4»iW] 

[0 1 ] *ISS©& l ©*fli©»!8Kff 
£gBtc fetf 3 7 * 7 7 7*3 <fc tf ft* *8fBH!£{*©$ 
fiRfcaVrgtoBB"?**. 

[02] *»«©» 1 ©&ffi©}gflglcft3ft11lfBe8f? 
£SB©£fttM£*-f7o7*0T*fc;&, 
[03] H2t^SlltUlslK©«llS%^trD'y^0 

[04] 01 (C/TsLfc^7^7-y7©^->Wu*3lt5 50 
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[05] *%W©^ l ©SWI©»»fc:*i>Tfl!fflt*fli 

[06] 0 1 £*Lfc^7^7y7©iBi»fctt3tf 
l£*-ft&BJ?0T*&3„ 

[0 7 ] 0 6 fc* L fc««© tT 7 2 7 7 7fc fcttSft© 

[0 8 ] 0 6 fc^ L fdflK© £ 7 * 7 7 felt 5 ft© 
«$£*tiJWJBT?i&S. 

[0 9 ] 0 l fc* LfckT 7 * 7 7 7©?f 4*fc;fttt*tt 

[01 0] B9t^Lfc«S8©lf7^77^fcfeltS}t 
©tt»** , TBlWH , P**. 

[011] 09K^Lfc«m©Vf7^77^fcfett«3tt 
©«»6^ , rSW8Bi'P*«. 

[012] Bl£fe^SCCD7W©tftWr-^^6 

S43tt©/^*-yfc*tj*SiPttii%giS"rs*}ifco 
i/">Tiiiwr5fcft©iiWBKT?a65o 

[013] BHt*^SCCD7W©*tHr-^e» 
[014] 0HC^Lfce7^7 7 7 , tC*5tt81f^© 

^*-^fcj?±tt©^*-y***I!WiB?*3o 
[01 5] 0nc^Lfctf7^777{c < fcoT^IU , r5 

[016] >t>-;l/^-->^W©)fe®iRX^^ 
fe^T, *»©8fi©3t©j»HfcJ;0, «»©»§ttfi 

[017] *«S©^3©^JS©JB»Kfelt«^7^7 

[018] *^©*3©*«©JgfiUcfe^S^7i'7 

¥ffi0T*£3o 

[0 1 9] 0 1 7fc*^*H3tffl)t*3|ff©H»*^r 

[02 0] #&l!l!©£3©^J6©J&Hfcfe^T3fe©U 
-fl%*«fflRlBfc Lfce 7 *7 7 7©l^^t^ 
0TS5„ 

[02 1] 01 8tc^L/c7^a-7h©X7^Kj£t5 
l^^^T¥ffi0T'S5o 

[02 2] ft±tt£lc«t*SB2 1 ^LfcXv^ KSS 
0 ®MZ*t-m 0 ^tilffi0T'^8o 
[0 2 3] ^a-7 Vt>m>Mc%{iLLtck.Z ©02 l 

[02 4] 02 1 K/TNL/c7^aX-£©ifr{f£5rf 
^0T*S5o 

[02 5] 01 7tc^Lfc1^y*7y:/tefctt3ttfcl/ 
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[026] *%w<D%3<Dnm<DBmzt5V%&mytis 
£ xfffimftiDtiLW&tbzmwt % rc v> <omm m xh z> „ 

[02 7] *%W<D%3<D$m<DBmiC%^?i'—?lZ 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A light information recorder comprising: 

A light source which is a light information recorder for recording information to an optical 
information recording medium provided with the Information Storage Division layer on which 
information is recorded using a holography, and is provided with a pickup arranged so that it 
may counter to said optical information recording medium and in which this pickup emits light 
flux. 

An information light creating means which generates information light which supported 
information by modulating spatially light flux emitted from this light source. 
A reference beam creating means for record which generates a reference beam for record using 
light flux emitted from said light source. 

So that information may be recorded on said Information Storage Division layer with an 
interference pattern by interference with information light and a reference beam for record, A 
record optical system which irradiates with information light generated by said information light 
creating means and a reference beam for record generated by said reference beam creating means 
for record from the same field side to said Information Storage Division layer. 

[Claim 2]The light information recorder according to claim 1, wherein said record optical system 
irradiates with information light and a reference beam for record so that an optic axis of 
information light and an optic axis of a reference beam for record may be arranged on the same 
line. 

[Claim 3]The light information recorder according to claim 1 , wherein said light source emits 
light flux of two or more wavelength bands. 

[Claim 4]The light information recorder according to claim 1 , wherein said pickup has the 1 st 
light volume monitor means for supervising light volume of said information light, and the 2nd 
light volume monitor means for supervising light volume of said reference beam for record. 
[Claim 5]The light information recorder according to claim 1 , wherein said pickup has a 
regenerated light detection means to detect regenerated light which a reference beam for record 
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is diffracted and is produced with an interference pattern formed in the Information Storage 
Division layer at the time of record of information over said Information Storage Division layer. 
[Claim 6]The light information recorder according to claim 5 having a control means which 
controls recording operation based on information on regenerated light detected by said 
regenerated light detection means. 

[Claim 7]The light information recorder according to claim 5 having been based on information 
on regenerated light detected by said regenerated light detection means, and having a control 
means which controls exposure conditions of information light and a reference beam for record 
at the time of multiplex recording. 

[Claim 8]The light information recorder according to claim 1 , wherein said pickup has a fixing 
means by which information recorded with an interference pattern in said Information Storage 
Division layer is established. 

[Claim 9]As said optical information recording medium, with an interference pattern, a record 
section which can record information, What is provided in both sides of this record section, and 
has a positioning area for positioning of said information light and a reference beam for record is 
used, An irradiation position of said information light and a reference beam for record is made to 
go back and forth so that it may go via at least a part of said record section and positioning area 
of the both sides, The light information recorder according to claim 1 having a control means 
which performs positioning of information light to a record section, and a reference beam for 
record based on information acquired from a positioning area. 

[Claim 1 0]The light information recorder according to claim 1 provided with said two or more 
pickups. 

[Claim 1 l]Light information playback equipment characterized by comprising the following for 
reproducing information from an optical information recording medium provided with the 
Information Storage Division layer on which information was recorded using a holography. 
A light source in which is provided with a pickup arranged so that it may counter to said optical 
information recording medium, and this pickup emits light flux. 

A reference beam creating means for reproduction which generates a reference beam for 
reproduction using light flux emitted from this light source. 

Irradiate with a reference beam for reproduction generated by this reference beam creating 
means for reproduction to said Information Storage Division layer, and. A regenerated light 
study system which collects regenerated light generated from said Information Storage Division 
layer by irradiating said reference beam for reproduction from the same field side as a side which 
irradiates with said reference beam for reproduction to said Information Storage Division layer. 
A detection means to detect regenerated light collected by this regenerated light study system. 

[Claim 12]The light information playback equipment according to claim 11, wherein said 
regenerated light study system performs an exposure of a reference beam for reproduction, and 
collection of regenerated light so that an optic axis of a reference beam for reproduction and an 
optic axis of regenerated light may be arranged on the same line. 

[Claim 13]The light information playback equipment according to claim 11, wherein said light 
source emits light flux of two or more wavelength bands and said detection means detects 
regenerated light of two or more same wavelength bands as light flux emitted from said light 
source. 
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[Claim 14]Light information playback equipment of ****** l l** 5 wherein said pickup has a 
light volume monitor means for supervising light volume of said reference beam for 
reproduction. 

[Claim 15] A record section where information is recorded with an interference pattern as said 
optical information recording medium, What is provided in both sides of this record section, and 
has a positioning area for positioning of said reference beam for reproduction is used, An 
irradiation position of said reference beam for reproduction is made to go back and forth so that 
it may go via at least a part of said record section and positioning area of the both sides, The light 
information playback equipment according to claim 1 1 having a control means which positions a 
reference beam for reproduction to a record section based on information acquired from a 
positioning area. 

[Claim 16]The light information playback equipment according to claim 1 1 provided with said 
two or more pickups. 

[Claim 17]Record information to an optical information recording medium provided with the 
Information Storage Division layer on which information is recorded using a holography, and. A 
light source which is a light information recording and reproducing device for reproducing 
information from an optical information recording medium, and is provided with a pickup 
arranged so that it may counter to said optical information recording medium and in which this 
pickup emits light flux, An information light creating means which generates information light 
which supported information by modulating spatially light flux emitted from this light source, A 
reference beam creating means for record which generates a reference beam for record using 
light flux emitted from said light source, So that information may be recorded on a reference 
beam creating means for reproduction which generates a reference beam for reproduction, and 
said Information Storage Division layer using light flux emitted from said light source with an 
interference pattern by interference with information light and a reference beam for record, 
Irradiate with information light generated by said information light creating means and a 
reference beam for record generated by said reference beam creating means for record from the 
same field side to said Information Storage Division layer, and. Irradiate with a reference beam 
for reproduction generated by said reference beam creating means for reproduction to said 
Information Storage Division layer, and regenerated light generated from said Information 
Storage Division layer by irradiating said reference beam for reproduction, A light information 
recording and reproducing device having a record reproduction optical system collected from the 
same field side as a side which irradiates with said reference beam for reproduction to said 
Information Storage Division layer, and a detection means to detect regenerated light collected 
by this record reproduction optical system. 

[Claim 1 8]The light information playback equipment according to claim 1 7 provided with said 
two or more pickups. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]A light information recorder with which this invention records 
information on an optical information recording medium using a holography, Information is 
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recorded on an optical information recording medium using the light information playback 
equipment which reproduces information from an optical information recording medium using a 
holography, and a holography, and it is related with the light information recording and 
reproducing device which reproduces information from an optical information recording 
medium. 
[0002] 

[Description of the Prior ArtJThe holographic recording which records information on a 
recording medium using a holography generally piles up light and a reference beam with image 
information inside a recording medium, and is performed by writing the interference fringe then 
made in a recording medium. At the time of reproduction of the recorded information, image 
information is reproduced by irradiating the recording medium with a reference beam by 
diffraction by an interference fringe. 

[0003]In recent years, for super-high-density optical recording, a volume holography, especially 
a digital volume holography are developed in a practical use region, and attract attention. A 
volume holography is a method with which it utilizes positively and the thickness direction of a 
recording medium also writes in an interference fringe in three dimensions, diffraction efficiency 
is raised by increasing thickness and there is the feature that increase of storage capacity can be 
aimed at using multiplex recording. And with a digital volume holography, although the same 
recording medium and recording method as a volume holography are used, the image 
information to record is the computer-oriented holographic recording method limited to the 
binary-ized digital pattern. In this digital volume holography, it once digitizes, and develops to 
two-dimensional digital pattern information, and picture information like an analog picture, for 
example also records this as image information. At the time of reproduction, it is reading and 
decoding this digital pattern information, and it is returned and displayed on the original picture 
information. Thereby, even if the signal to noise ratio (signal to noise ratio) is somewhat bad at 
the time of reproduction, it becomes possible to reproduce the original information very 
faithfully by performing differentiation detection, or coding binary-ized data and performing an 
error correction. 

[0004]Drawing 75 is a perspective view showing the composition of the outline of a record 
reproduction system in the conventional digital volume holography. The spatial-light-modulation 
machine 101 which this record reproduction system makes generate the information light 102 
based on two-dimensional digital pattern information, The lens 1 03 which condenses the 
information light 102 from this spatial-light-modulation machine 101 and with which it irradiates 
to the hologram recording medium 1 00, The reference beam irradiation means (not shown) 
which irradiates with the reference beam 1 04 from the direction which abbreviated-intersects 
perpendicularly with the information light 1 02 to the hologram recording medium 1 00, It has the 
CCD (charge coupled device) array 107 for detecting the reproduced two-dimensional digital 
pattern information, and the lens 106 which condense the regenerated light 105 emitted from the 
hologram recording medium 100 and with which it irradiates on CCD array 107. The crystal of 
LiNb03 etc. is used for the hologram recording medium 100. 

[0005]In the record reproduction system shown in drawing 75, at the time of record, the 
information on the original image etc. to record is digitized, the signal of 0 or 1 is further 
arranged to two dimensions, and two-dimensional digital pattern information is generated. One 
two-dimensional digital pattern information is called page data. Here, multiplex recording of the 
page data of #1 - #n shall be carried out to the same hologram recording medium 100. In this 
case, first, by choosing a penetration or protection from light for every pixel with the spatial- 
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light-modulation machine 101 based on page data #1, the information light 102 modulated 
spatially is generated and the hologram recording medium 100 is irradiated via the lens 103. 
irradiating the hologram recording medium 100 with the reference beam 104 simultaneously 
from the direction theta 1 which abbreviated-intersects perpendicularly with the information light 
102 - the inside of the hologram recording medium 100 - the information light 102 and the 
reference beam 104 — pile up — the interference fringe made as be alike is recorded. In order to 
raise diffraction efficiency, the reference beam 1 04 changes into a flat beam with a cylindrical 
lens etc., and an interference fringe crosses it even to the thickness direction of the hologram 
recording medium 100, and it is recorded. At the time of record of following page data #2, 
multiplex recording of the information can be carried out to the same hologram recording 
medium 1 00 by irradiating with the reference beam 1 04 from the different angle theta 2 from 
theta 1, and piling up this reference beam 104 and information light 102.Similarly, at the time of 
record of other page data #3 - #n, it irradiates with the reference beam 104 from angle theta3- 
thetan different, respectively, and multiplex recording of the information is carried out. Thus, 
information calls a stack the hologram by which multiplex recording was carried out. In the 
example shown in drawing 75, the hologram recording medium 100 has two or more stacks (the 
stack 1, the stack 2, --, the stack m, — ). 

[0006] What is necessary is just to irradiate the stack with the reference beam 104 of the same 
degree of incidence angle as the time of recording the page data, in order to reproduce arbitrary 
page data from a stack. If it does so, the interference fringe corresponding to the page data will 
diffract selectively, and the regenerated light 105 will generate the reference beam 104 by it. 
This regenerated light 105 enters into CCD array 107 via the lens 106, and the two-dimensional 
pattern of regenerated light is detected by CCD array 107. And the information on an original 
image etc. is reproduced by decoding the two-dimensional pattern of the detected regenerated 
light contrary to the time of record. 
[0007] 

[Problem(s) to be Solved by the Invention]Although multiplex recording of the information can 
be carried out to the same hologram recording medium 100 in the composition shown in drawing 
75, in order to record information on super high density, positioning of the information light 102 
and the reference beam 104 to the hologram recording medium 100 becomes important. 
However, in the composition shown in drawing 75, since there is no information for positioning 
in hologram-recording-medium 100 the very thing, positioning of the information light 102 and 
the reference beam 104 to the hologram recording medium 100 must be performed mechanically, 
and high-precision positioning is difficult. Therefore, removability (ease of moving a hologram 
recording medium from a certain recording and reproducing device to other recording and 
reproducing devices, and performing same record reproduction) is bad, random access is 
difficult, and there is a problem that high density recording is difficult. In the composition shown 
in drawing 75, since each optic axis of the information light 102, the reference beam 104, and the 
regenerated light 105 is arranged at a position which is mutually different spatially, there is a 
problem that the optical system for record or reproduction is enlarged. 
[0008]This invention was made in view of this problem, and the purpose, A light information 
recorder which records information on an optical information recording medium using a 
holography, Light information playback equipment which reproduces information from an 
optical information recording medium using a holography, And information is recorded on an 
optical information recording medium using a holography, and it is a light information recording 
and reproducing device which reproduces information from an optical information recording 



5 



medium, and can constitute the optical system for record or reproduction small, and. It is in 
providing the light information recorder, the light information playback equipment, and the light 
information recording and reproducing device which enabled it to perform easily the random 
access to an optical information recording medium. 
[0009] 

[Means for Solving the Problem]The light information recorder according to claim 1 is a light 
information recorder for recording information to an optical information recording medium 
provided with the Information Storage Division layer on which information is recorded using a 
holography, When it has a pickup arranged so that it may counter to an optical information 
recording medium, and this pickup modulates spatially light flux emitted from a light source 
which emits light flux, and this light source, An information light creating means which 
generates information light which supported information, and a reference beam creating means 
for record which generates a reference beam for record using light flux emitted from a light 
source, So that information may be recorded on the Information Storage Division layer with an 
interference pattern by interference with information light and a reference beam for record, It has 
a record optical system which irradiates with information light generated by information light 
creating means and a reference beam for record generated by reference beam creating means for 
record from the same field side to the Information Storage Division layer. 
[0010]In this light information recorder, information light and a reference beam for record are 
irradiated from the same field side to the Information Storage Division layer by pickup arranged 
so that it may counter to an optical information recording medium, and information is recorded 
on the Information Storage Division layer with an interference pattern by interference with 
information light and a reference beam for record. 

[001 l]The light information playback equipment according to claim 1 1 is light information 
playback equipment for reproducing information from an optical information recording medium 
provided with the Information Storage Division layer on which information was recorded using a 
holography, A light source in which is provided with a pickup arranged so that it may counter to 
an optical information recording medium, and this pickup emits light flux, Irradiate with a 
reference beam for reproduction generated by a reference beam creating means for reproduction 
which generates a reference beam for reproduction, and this reference beam creating means for 
reproduction using light flux emitted from this light source to the Information Storage Division 
layer, and. It has a regenerated light study system which collects regenerated light generated 
from the Information Storage Division layer from the same field side as a side which irradiates 
with a reference beam for reproduction to the Information Storage Division layer, and a detection 
means to detect regenerated light collected by this regenerated light study system, by irradiating 
a reference beam for reproduction. 

[0012]By a pickup arranged in this light information playback equipment so that it may counter 
to an optical information recording medium. By irradiating a reference beam for reproduction to 
the Information Storage Division layer, and irradiating this reference beam for reproduction, it is 
collected from the field side as a side which irradiates with a reference beam for reproduction to 
the Information Storage Division layer where regenerated light generated from the Information 
Storage Division layer is the same, and collected regenerated light is detected. 
[0013]The light information recording and reproducing device according to claim 17 records 
information to an optical information recording medium provided with the Information Storage 
Division layer on which information is recorded using a holography, and. A light source which is 
a light information recording and reproducing device for reproducing information from an 



6 



optical information recording medium, and is provided with a pickup arranged so that it may 
counter to an optical information recording medium and in which this pickup emits light flux, An 
information light creating means which generates information light which supported information 
by modulating spatially light flux emitted from this light source, A reference beam creating 
means for record which generates a reference beam for record using light flux emitted from a 
light source, So that information may be recorded on a reference beam creating means for 
reproduction which generates a reference beam for reproduction, and the Information Storage 
Division layer using light flux emitted from a light source with an interference pattern by 
interference with information light and a reference beam for record, Irradiate with information 
light generated by information light creating means and a reference beam for record generated by 
reference beam creating means for record from the same field side to the Information Storage 
Division layer, and. Irradiate with a reference beam for reproduction generated by reference 
beam creating means for reproduction to the Information Storage Division layer, and regenerated 
light generated from the Information Storage Division layer by irradiating a reference beam for 
reproduction, It has a record reproduction optical system collected from the same field side as a 
side which irradiates with a reference beam for reproduction to the Information Storage Division 
layer, and a detection means to detect regenerated light collected by this record reproduction 
optical system. 

[0014]By a pickup arranged in this light information recording and reproducing device at the 
time of record so that it may counter to an optical information recording medium. With an 
interference pattern by interference with information light and a reference beam for record, 
information light and a reference beam for record are irradiated from the same field side to the 
Information Storage Division layer, it is recorded on the Information Storage Division layer by 
information, and at the time of reproduction. When a reference beam for reproduction is 
irradiated to the Information Storage Division layer by pickup and this reference beam for 
reproduction is irradiated, it is collected from the field side as a side which irradiates with a 
reference beam for reproduction to the Information Storage Division layer where regenerated 
light generated from the Information Storage Division layer is the same, and collected 
regenerated light is detected. 
[0015] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described in detail 
with reference to Drawings. A 1st embodiment of this invention is the example which made 
possible multiplex recording by phase encoding (phase encoding) multiplex. The explanatory 
view showing the composition of the optical information recording medium in the pickup (only 
henceforth a pickup) in the light information recording and reproducing device which drawing 1 
requires for this embodiment, and this embodiment, and drawing 2 are the block diagrams 
showing the entire configuration of the light information recording and reproducing device 
concerning this embodiment. The light information recording and reproducing device contains a 
light information recorder and light information playback equipment. 

[00 16] With reference to introduction and drawing 1, the composition of the optical information 
recording medium in this embodiment is explained. This optical information recording medium 1 
laminates the hologram layer 3 as an Information Storage Division layer by which information is 
recorded on the whole surface of the disc-like transparent substrate 2 formed of polycarbonate 
etc. using a volume holography, the reflection film 5, and the protective layer 4 in this turn, and 
is constituted. The address servo area 6 as two or more positioning areas which extend in a line 
radially is established in the interface of the hologram layer 3 and the protective layer 4 with a 
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predetermined angle interval, and the section of the sector between the adjacent address servo 
area 6 has become the data area 7. Information and address information for a sample DOSABO 
method to perform a focus servo and a tracking servo are beforehand recorded on the address 
servo area 6 by the embossed pit etc. A focus servo can be performed using the reflector of the 
reflection film 5. As information for performing a tracking servo, a wobble pit can be used, for 
example. Make the transparent substrate 2 into a proper thickness of 0.6 mm or less, and let the 
hologram layer 3 be a proper thickness of not less than 10 micrometers. The hologram layer 3 is 
formed with the hologram material from which the optical characteristics, such as a refractive 
index, a dielectric constant, and reflectance, change according to luminous intensity, when light 
is irradiated. As a hologram material, E. I. du Pont de Nemours & Co. (Dupont) make 
photopolymer (photopolymers)HRF-600 (product name) etc. is used, for example. The reflection 
film 5 is formed, for example of aluminum. 

[0017]Next, with reference to drawing 2, the composition of the light information recording and 
reproducing device concerning this embodiment is explained. This light information recording 
and reproducing device 10 is provided with the following. 

The spindle 81 with which the optical information recording medium 1 is attached. 
The spindle motor 82 made to rotate this spindle 8 1 . 

The spindle servo circuit 83 which controls the spindle motor 82 to maintain the number of 
rotations of the optical information recording medium 1 at a predetermined value. 
The light information recording and reproducing device 10 is provided with the following. 
The pickup 1 1 for irradiating with information light and the reference beam for record to the 
optical information recording medium 1 , and recording information, and reproducing the 
information which irradiates with the reference beam for reproduction to the optical information 
recording medium 1 , detects regenerated light, and is recorded on the optical information 
recording medium 1 . 

The drive 84 which makes this pickup 1 1 radially movable [ the optical information recording 
medium 1 ]. 

[0018]The light information recording and reproducing device 10 is provided with the following. 
The detector circuit 85 for detecting focus error signal FE, tracking error signal TE, and 
regenerative-signal RF from the output signal of the pickup 1 1 . 

The focus servo circuit 86 which drives the actuator in the pickup 11, moves an object lens to the 
thickness direction of the optical information recording medium 1 based on focus error signal FE 
detected by this detector circuit 85, and performs a focus servo. 

The tracking servo circuit 87 which drives the actuator in the pickup 1 1 based on tracking error 
signal TE detected by the detector circuit 85, moves an object lens to the radial direction of the 
optical information recording medium 1, and performs a tracking servo. 
The slide servo circuit 88 which performs the slide servo which controls the drive 84 based on 
tracking error signal TE and the instructions from a controller mentioned later, and moves the 
pickup 1 1 to the radial direction of the optical information recording medium 1 . 

[0019]The light information recording and reproducing device 10 is provided with the following. 
The digital disposal circuit 89 which reproduces the data which decoded the output data of the 
CCD array in the pickup 1 1 mentioned later, and was recorded on the data area 7 of the optical 
information recording medium 1, reproduces a basic clock from regenerative-signal RF from the 
detector circuit 85, or distinguishes an address. 



8 



The controller 90 which controls the whole light information recording and reproducing device 
10. 

The final controlling element 91 which gives various directions to this controller 90. 
The controller 90 inputs the basic clock and address information which are outputted from the 
digital disposal circuit 89, and it controls the pickup 1 1, the spindle servo circuit 83, and slide 
servo circuit 88 grade. The spindle servo circuit 83 inputs the basic clock outputted from the 
digital disposal circuit 89. The controller 90 has CPU (central processing unit), ROM (read only 
memory), and RAM (random access memory), and CPU makes RAM workspace, The function 
of the controller 90 is realized by executing the program stored in ROM. 

[0020]Next, with reference to drawing 1 , the composition of the pickup 1 1 in this embodiment is 
explained. When the optical information recording medium 1 is fixed to the spindle 81, the 
pickup 11, The object lens 12 which counters the transparent substrate 2 side of the optical 
information recording medium 1, and this object lens 12 The thickness direction and the radially 
movable actuator 1 3 of the optical information recording medium 1 , It has the two-segment 
optical rotation plate 14 and the prism block 15 which were allocated in the opposite hand of the 
optical information recording medium 1 in the object lens 12 sequentially from the object lens 12 
side. The two-segment optical rotation plate 14 is provided with the following. 
The optical rotation plate 14L arranged in drawing 1 at the left part of an optic axis. 
The optical rotation plate 14R arranged in drawing 1 at the right portion of an optic axis. 
The optical rotation plate 14L rotates +45 degrees of polarization directions, and the optical 
rotation plate 14R rotates -45 degrees of polarization directions. The prism block 15 has the 
semi-reflection surface 15a and the reflector 15b which have been arranged sequentially from the 
two-segment optical rotation plate 14 side. 45 degrees of that normal line direction is both leaned 
to the optical axis direction of the object lens 12, and this semi-reflection surface 15a and 
reflector 1 5b are arranged in parallel mutually. 

[0021]The pickup 1 1 is further provided with the prism block 19 arranged in the side of the 
prism block 15. The prism block 19 is provided with the following. 

The reflector 1 9a parallel [ being arranged at the position corresponding to the semi-reflection 
surface 15a of the prism block 15 ] to the semi-reflection surface 15a. 
The semi-reflection surface 1 9b parallel [ being arranged at the position corresponding to the 
reflector 1 5b ] to the reflector 1 5b. 

[0022]The pickup 1 1 is provided with the following. 

The convex lens 16 and the topological space optical modulator 17 which have been arranged in 
order from the prism block 1 5 side in between the prism block 1 5 and the prism blocks 1 9 at the 
position corresponding to the semi-reflection surface 15a and the reflector 19a. 
The spatial-light-modulation machine 1 8 arranged in between the prism block 1 5 and the prism 
blocks 19 at the position corresponding to the reflector 15b and the semi-reflection surface 19b. 

[0023]The topological space optical modulator 17 can modulate the phase of light now spatially 
by having a pixel of a large number arranged in the shape of a lattice, and choosing the phase of 
emitted light for every pixel. A liquid crystal element can be used as this topological space 
optical modulator 17. 

[0024]By having a pixel of a large number arranged in the shape of a lattice, and choosing the 
transmission state and cut off state of light for every pixel, the spatial-light-modulation machine 
1 8 can modulate light spatially with light intensity, and can generate now the information light 
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which supported information. A liquid crystal element can be used as this spatial-light- 
modulation machine 18. The spatial-light-modulation machine 18 constitutes the information 
light creating means in this invention. 

[0025]Further, the pickup 1 1 is provided with CCD array 20 as a detection means arranged in the 
direction reflected by the semi-reflection surface 1 9b of the prism block 1 9, after the returned 
light from the optical information recording medium 1 passes the spatial-light-modulation 
machine 18. 

[0026]The pickup 1 1 equips the side of the opposite hand with the beam splitter 23, the 
collimating lens 24, and the light equipment 25 which have been arranged sequentially from the 
prism block 19 side in the spatial-light-modulation machine 18 in the prism block 19 further. The 
beam splitter 23 has the semi-reflection surface 23 a to which 45 degrees of the normal line 
direction was leaned to the optical axis direction of the collimating lens 24. The light equipment 
25 can emit the light of coherent linear polarization, and a semiconductor laser can be used for it, 
for example. 

[0027]The photodetector 26 by which the pickup 1 1 has been further arranged in the direction in 
which the light from the light equipment 25 side is reflected by the semi-reflection surface 23a of 
the beam splitter 23, The opposite hand is equipped with the convex lens 27, the cylindrical lens 
28, and the quadrisection photodetector 29 which have been arranged sequentially from the beam 
splitter 23 side in the photodetector 26 in the beam splitter 23. The photodetector 26 receives the 
light from the light equipment 25, and the output is used in order to adjust the output of the light 
equipment 25 automatically. The quadrisection photodetector 29 has the four light sensing 
portions 29a-29d divided by the parting line 30b of the direction which intersects perpendicularly 
with the parting line 30a and this parallel to a direction corresponding to a track direction in the 
optical information recording medium 1, as shown in drawing 3. The cylindrical lens 28 is 
arranged so that the medial axis of the cylinder side may make 45 degrees to the parting lines 30a 
and 30b of the quadrisection photodetector 29. 

[0028]The topological space optical modulator 17, the spatial-light-modulation machine 18, and 
the light equipment 25 in the pickup 1 1 are controlled by the controller 90 in drawing 2. The 
controller 90 holds the information on two or more abnormal-conditions patterns for modulating 
the phase of light spatially in the topological space optical modulator 17. The final controlling 
element 91 can choose arbitrary abnormal-conditions patterns now out of two or more abnormal- 
conditions patterns. And the controller 90 gives the information on an abnormal-conditions 
pattern with selected abnormal-conditions pattern or final controlling element 91 which oneself 
chose according to predetermined conditions to the topological space optical modulator 17, The 
topological space optical modulator 17 modulates the phase of light spatially by a corresponding 
abnormal-conditions pattern according to the information on the abnormal-conditions pattern 
given from the controller 90. 

[0029]The reflectance of each semi-reflection surfaces 15a and 19b in the pickup 1 1 is suitably 
set up so that the intensity of the information light which enters into the optical information 
recording medium 1 , and the reference beam for record may become equal for example. 
[0030]Drawing 3 is a block diagram showing the composition of the detector circuit 85 for 
detecting focus error signal FE, tracking error signal TE, and regenerative-signal RF based on the 
output of the quadrisection photodetector 29. The adding machine 3 1 with which this detector 
circuit 85 adds each light sensing portions [ of the vertical angle of the quadrisection 
photodetector 29 / 29a and 29d ] output, The adding machine 32 adding each output of the light 
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sensing portions 29b and 29c of the vertical angle of the quadrisection photodetector 29, The 
subtracter 33 which calculates the difference of the output of the adding machine 31, and the 
output of the adding machine 32, and generates focus error signal FE by astigmatic method, The 
adding machine 34 adding each output of the light sensing portions 29a and 29b which adjoin 
each other along the track direction of the quadrisection photodetector 29, The adding machine 
35 adding each light sensing portions [ which adjoin each other along the track direction of the 
quadrisection photodetector 29 / 29c and 29d ] output, The difference of the output of the adding 
machine 34 and the output of the adding machine 35 was calculated, and it has the adding 
machine 37 which adds the subtractor 36 which generates tracking error signal TE by the push 
pull method, and the output of the adding machine 34 and the output of the adding machine 35, 
and generates regenerative-signal RF. In this embodiment, regenerative-signal RF is the signal 
which reproduced the information recorded on the address servo area 6 in the optical information 
recording medium 1 . 

[0031]Next, at the time of a servo, at the time of record, it divides at the time of reproduction and 
an operation of the light information recording and reproducing device concerning this 
embodiment is explained in order. At the time of a servo, at the time of record, it is controlled to 
maintain regular number of rotations also at the time of any at the time of reproduction, and the 
optical information recording medium 1 rotates it with the spindle motor 82. 
[0032]First, the operation at the time of a servo is explained with reference to drawing 4. At the 
time of a servo, all the pixels of the spatial-light-modulation machine 1 8 are made into a 
transmission state. The output of the emitted light of the light equipment 25 is set as the low- 
power output for reproduction. The controller 90 is considered as the above-mentioned setting 
out, while the emitted light of the object lens 12 predicts the timing which passes through the 
address servo area 6 based on the basic clock reproduced from regenerative-signal RF and the 
emitted light of the object lens 12 passes through the address servo area 6. 
[0033]Light emitted from the light equipment 25 is made into a parallel pencil with the 
collimating lens 24, it enters into the beam splitter 23, a part of light volume is penetrated by the 
semi-reflection surface 23a, and a part is reflected. The light reflected by the semi-reflection 
surface 23a is received by the photodetector 26. The light which penetrated the semi-reflection 
surface 23a enters into the prism block 19, and a part of light volume penetrates the semi- 
reflection surface 19b. Pass the spatial-light-modulation machine 18, it is reflected in the 
reflector 15b of the prism block 15, and a part of light volume penetrates the semi-reflection 
surface 15a, and also the light which penetrated the semi-reflection surface 19b passes the two- 
segment optical rotation plate 14, It is condensed with the object lens 12, and the information 
recording medium 1 glares so that it may converge on the interface of the hologram layer 3 in the 
optical information recording medium 1, and the protective layer 4. It is reflected with the 
reflection film 5 of the optical information recording medium 1 , and in that case, the embossed 
pit in the address servo area 6 becomes irregular, and this light returns to the object lens 12 side. 
[0034]Returned light from the optical information recording medium 1 is made into a parallel 
pencil with the object lens 12, the two-segment optical rotation plate 14 is passed again, it enters 
into the prism block 15, and a part of light volume penetrates the semi-reflection surface 15a. It 
is reflected in the reflector 15a, the returned light which penetrated the semi-reflection surface 
15a passes the spatial-light-modulation machine 18, and a part of light volume penetrates the 
semi-reflection surface 19b of the prism block 19. After entering into the beam splitter 23, 
reflecting a part of light volume by the semi-reflection surface 23a and the returned light which 
penetrated the semi-reflection surface 19b passing the convex lens 27 and the cylindrical lens 28 
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in order, it is detected by the quadrisection photodetector 29. By and the detector circuit 85 
shown in drawing 3 based on the output of this quadrisection photodetector 29. Focus error 
signal FE, tracking error signal TE, and regenerative-signal RF are generated, and a focus servo 
and a tracking servo are performed based on these signals, and reproduction of a basic clock and 
distinction of an address are performed. 

[0035]In setting out at the time of the above-mentioned servo, the composition of the pickup 11, 
It becomes being the same as that of the composition of a pickup of for [ to the usual optical 
discs, such as CD (compact disc), DVD (a digital video disc or a digital versatile disk), and HS 
(hyper-storage disk), / record and for playback ]. Therefore, it is also possible to constitute from 
the light information recording and reproducing device 10 in this embodiment so that 
compatibility with the usual optical disk unit may be given. 

[0036]Here, A polarization and B polarization which are used by next explanation are defined as 
follows. Namely, as shown in drawing 10, as for A polarization, make S polarization into the 
linear polarization which rotated a +45 -degree polarization direction for -45 degree or P 
polarization, and, as for B polarization, let S polarization be the linear polarization which rotated 
-45-degree polarization direction for +45 degrees or P polarization. In A polarization and B 
polarization, the polarization direction lies at right angles mutually. S polarization is linear 
polarization with a polarization direction vertical to an entrance plane (space of drawing 1), and 
P polarization is linear polarization with a polarization direction parallel to an entrance plane. 
[0037]Next, the operation at the time of record is explained. Drawing 6 is an explanatory view 
showing the state of the pickup 1 1 at the time of record. At the time of record, the spatial-light- 
modulation machine 1 8 chooses a transmission state (henceforth one), and a cut off state 
(henceforth OFF) for every pixel according to the information to record, modulates the passing 
light spatially, and generates information light. According to this embodiment, 1-bit information 
is expressed by 2 pixels, and, and another side is certainly made off. [ one side of the 2 pixels 
corresponding to 1-bit information ] 

[003 8] According to a predetermined abnormal-conditions pattern, the topological space optical 
modulator 1 7 for every pixel to the passing light by giving the phase contrast 0 (rad) or pi (rad) 
selectively on the basis of a predetermined phase, The phase of light is modulated spatially and 
the phase of light generates the reference beam for record modulated spatially. The controller 90 
gives the information on an abnormal-conditions pattern with selected abnormal-conditions 
pattern or final controlling element 91 which oneself chose according to predetermined 
conditions to the topological space optical modulator 17, The topological space optical 
modulator 1 7 modulates the phase of the passing light spatially according to the information on 
the abnormal-conditions pattern given from the controller 90. 

[0039]The output of the emitted light of the light equipment 25 is made into the high power for 
record in pulse. The controller 90 is considered as the above-mentioned setting out, while the 
emitted light of the object lens 12 predicts the timing which passes through the data area 7 based 
on the basic clock reproduced from regenerative-signal RF and the emitted light of the object 
lens 12 passes through the data area 7. While the emitted light of the object lens 12 passes 
through the data area 7, a focus servo and a tracking servo are not performed, but the object lens 
12 is being fixed. In the following explanation, the light equipment 25 shall emit the light of P 
polarization. 

[0040] As shown in drawing 6, with the collimating lens 24, light of P polarization emitted from 
the light equipment 25 is made into a parallel pencil, enters into the beam splitter 23, and a part 
of light volume penetrates the semi-reflection surface 23a, and it enters into the prism block 19. 
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A part of light volume penetrates the semi-reflection surface 19b, and, as for the light which 
entered into the prism block 1 9, a part of light volume is reflected by the semi-reflection surface 
19b. The spatial-light-modulation machine 18 is passed, it becomes irregular spatially according 
to the information recorded in that case, and the light which penetrated the semi-reflection 
surface 19b turns into information light. It is reflected in the reflector 15b of the prism block 15, 
a part of light volume penetrates the semi-reflection surface 15a, and this information light 
passes the two-segment optical rotation plate 14. Here, +45 degrees of polarization directions 
rotate, the light which passed the optical rotation plate 14L of the two-segment optical rotation 
plate 14 turns into light of A polarization, -45 degrees of polarization directions rotate, and the 
light which passed the optical rotation plate 14R turns into light of B polarization. It is 
condensed with the object lens 12, and the information light which passed the two-segment 
optical rotation plate 14 is irradiated by the optical information recording medium 1 so that it 
may converge on the interface 5 of the hologram layer 3 in the optical information recording 
medium 1, and the protective layer 4, i.e., a reflection film. 

[0041]On the other hand, it is reflected in the reflector 19a, the topological space optical 
modulator 1 7 is passed, the phase of light is spatially modulated according to a predetermined 
abnormal-conditions pattern in that case, and the light reflected by the semi-reflection surface 
1 9b of the prism block 1 9 turns into a reference beam for record. This reference beam for record 
turns into light which passes the convex lens 1 6 and is converged. A part of light volume is 
reflected by the semi-reflection surface 15a of the prism block 15, and this reference beam for 
record passes the two-segment optical rotation plate 14. Here, +45 degrees of polarization 
directions rotate, the light which passed the optical rotation plate 14L of the two-segment optical 
rotation plate 14 turns into light of A polarization, -45 degrees of polarization directions rotate, 
and the light which passed the optical rotation plate 14R turns into light of B polarization. It is 
condensed with the object lens 12 and the reference beam for record which passed the two- 
segment optical rotation plate 1 4 is irradiated by the optical information recording medium 1 , 
and after converging so that it may once become a byway most by a near side rather than the 
interface of the hologram layer 3 and the protective layer 4, it passes the hologram layer 3, 
emitting. 

[0042]Drawing 7 and drawing 8 are the explanatory views showing the state of the light at the 
time of record. In these figures, the sign shown with the numerals 61 expresses P polarization, 
the sign shown with the numerals 63 expresses A polarization, and the sign shown with the 
numerals 64 expresses B polarization. 

[0043] As shown in drawing 7, the information light 51L which passed the optical rotation plate 
14L of the two-segment optical rotation plate 14, It becomes the light of A polarization, the 
optical information recording medium 1 glares via the object lens 12, the hologram layer 3 is 
passed, it converges so that it may become a byway most on the reflection film 5, and it is 
reflected with the reflection film 5, and the hologram 3 is passed again. The reference beam 52L 
for record which passed the optical rotation plate 14L of the two-segment optical rotation plate 
14, It becomes the light of A polarization and the information recording medium 1 glares via the 
object lens 12, and after converging so that it may once become a byway most by a near side 
rather than the interface of the hologram layer 3 and the protective layer 4, the hologram layer 3 
is passed, emitting. And when the information light 51L of A polarization reflected with the 
reflection film 5 in the hologram layer 3 and the reference beam 52L for record of A polarization 
which progresses to the reflection film 5 side interfere, an interference pattern is formed and the 
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output of the emitted light of the light equipment 20 turns into high power, The interference 
pattern is recorded in volume in the hologram layer 3. 

[0044]The information light 51R which passed the optical rotation plate 14R of the two-segment 
optical rotation plate 14 as shown in drawing 8, It becomes the light of B polarization, the 
information recording medium 1 glares via the object lens 12, the hologram layer 3 is passed, it 
converges so that it may become a byway most on the reflection film 5, and it is reflected with 
the reflection film 5, and the hologram 3 is passed again. The reference beam 52R for record 
which passed the optical rotation plate 14R of the two-segment optical rotation plate 14, It 
becomes the light of B polarization and the information recording medium 1 glares via the object 
lens 12, and after converging so that it may once become a byway most by a near side rather than 
the interface of the hologram layer 3 and the protective layer 4, the hologram layer 3 is passed, 
emitting. And when the information light 51R of B polarization reflected with the reflection film 
5 in the hologram layer 3 and the reference beam 52R for record of B polarization which 
progresses to the reflection film 5 side interfere, an interference pattern is formed and the output 
of the emitted light of the light equipment 20 turns into high power, The interference pattern is 
recorded in volume in the hologram layer 3. 

[0045]As shown in drawing 7 and drawing 8, by this embodiment, information light and the 
reference beam for record are irradiated from the same field side to the hologram layer 3 so that 
the optic axis of information light and the optic axis of the reference beam for record may be 
arranged on the same line. 

[0Q46]In this embodiment, it is possible in the same part of the hologram layer 3 to carry out 
multiplex recording of the information to the same part of the hologram layer 3 by phase 
encoding multiplex by changing the abnormal-conditions pattern of the reference beam for 
record, and performing recording operation of multiple times. 

[0047]Thus, in this embodiment, a reflection type (Lippmann type) hologram is formed in the 
hologram layer 3. Since a polarization direction intersects perpendicularly, it does not interfere in 
the information light 5 1L of A polarization, and the reference beam 52R for record of B 
polarization, and similarly, since a polarization direction intersects perpendicularly, they do not 
interfere in the information light 51R of B polarization, and the reference beam 52L for record of 
A polarization. Thus, in this embodiment, generating of an excessive interference fringe is 
prevented and the fall of SN (signal-to-noise) ratio can be prevented. 

[0048]In this embodiment, it glares so that it may become a byway most on the interface of the 
hologram layer 3 in the optical information recording medium 1 , and the protective layer 4 and 
may converge as mentioned above, and it is reflected with the reflection film 5 of the 
information recording medium 1, and information light returns to the object lens 12 side. This 
returned light enters into the quadrisection photodetector 29 like the time of a servo. Therefore, 
in this embodiment, it is possible to perform a focus servo using the light which enters into this 
quadrisection photodetector 29 also at the time of record. Since it converges so that it may 
become a byway most by a near side rather than the interface of the hologram layer 3 in the 
optical information recording medium 1, and the protective layer 4, and the reference beam for 
record turns into sending light, even if it is reflected with the reflection film 5 of the information 
recording medium 1 and it returns to the object lens 12 side, image formation of it is not carried 
out on the quadrisection photodetector 29. 

[0049]In this embodiment, it is possible to decide arbitrarily the size of the field (hologram) 
where one interference pattern by information light and a reference beam is recorded in volume 
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in the hologram layer 3 by moving the convex lens 16 forward and backward, or changing the 
magnification. 

[0050]Next, the operation at the time of reproduction is explained with reference to drawing 9. 
At the time of reproduction, all the pixels of the spatial-light-modulation machine 1 8 are made 
one. Give the controller 90 to the topological space optical modulator 17, and the information on 
the abnormal-conditions pattern of the reference beam for record at the time of record of the 
information which it is going to reproduce the topological space optical modulator 1 7, According 
to the information on the abnormal-conditions pattern given from the controller 90, the phase of 
the passing light is modulated spatially, and the phase of light generates the reference beam for 
reproduction modulated spatially. 

[005 l]The output of the emitted light of the light equipment 25 is made into the low-power 
output for reproduction. The controller 90 is considered as the above-mentioned setting out, 
while the emitted light of the object lens 12 predicts the timing which passes through the data 
area 7 based on the basic clock reproduced from regenerative-signal RF and the emitted light of 
the object lens 12 passes through the data area 7. While the emitted light of the object lens 12 
passes through the data area 7, a focus servo and a tracking servo are not performed, but the 
object lens 12 is being fixed. 

[0052] As shown in drawing 9, with the collimating lens 24, light of P polarization emitted from 
the light equipment 25 is made into a parallel pencil, enters into the beam splitter 23, and a part 
of light volume penetrates the semi-reflection surface 23a, and it enters into the prism block 19. 
As for the light which entered into the prism block 19, a part of light volume is reflected by the 
semi-reflection surface 1 9b, it is reflected in the reflector 1 9a, the topological space optical 
modulator 1 7 is passed, the phase of light is spatially modulated according to a predetermined 
abnormal-conditions pattern in that case, and this reflected light turns into a reference beam for 
reproduction. This reference beam for reproduction turns into light which passes the convex lens 
16 and is converged. A part of light volume is reflected by the semi-reflection surface 15a of the 
prism block 15, and this reference beam for reproduction passes the two-segment optical rotation 
plate 14. Here, +45 degrees of polarization directions rotate, the light which passed the optical 
rotation plate 14L of the two-segment optical rotation plate 14 turns into light of A polarization, - 
45 degrees of polarization directions rotate, and the light which passed the optical rotation plate 
14R turns into light of B polarization. It is condensed with the object lens 12 and the reference 
beam for reproduction which passed the two-segment optical rotation plate 14 is irradiated by the 
optical information recording medium 1 , and after converging so that it may once become a 
byway most by a near side rather than the interface of the hologram layer 3 and the protective 
layer 4, it passes the hologram layer 3, emitting. 

[0053]Drawing 10 and drawing 1 1 are the explanatory views showing the state of the light at the 
time of reproduction. In these figures, the sign shown with the numerals 61 expresses P 
polarization, the sign shown with the numerals 62 expresses S polarization, the sign shown with 
the numerals 63 expresses A polarization, and the sign shown with the numerals 64 expresses B 
polarization. 

[0054] As shown in drawing 10, the reference beam 53L for reproduction which passed the 
optical rotation plate 14L of the two-segment optical rotation plate 14, It becomes the light of A 
polarization and the optical information recording medium 1 glares via the object lens 12, and 
after converging so that it may once become a byway most by a near side rather than the 
interface of the hologram layer 3 and the protective layer 4, the hologram layer 3 is passed, 
emitting. As a result, the regenerated light 54L corresponding to the information light 51L at the 
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time of record occurs from the hologram layer 3. It progresses to the object lens 12 side, and this 
regenerated light 54L is made into a parallel pencil with the object lens 12, passes the two- 
segment optical rotation plate 14 again, and turns into light of S polarization. 
[0055]The reference beam 53R for reproduction which passed the optical rotation plate 14R of 
the two-segment optical rotation plate 14 as shown in drawing 1 1, It becomes the light of B 
polarization and the optical information recording medium 1 glares via the object lens 12, and 
after converging so that it may once become a byway most by a near side rather than the 
interface of the hologram layer 3 and the protective layer 4, the hologram layer 3 is passed, 
emitting. As a result, the regenerated light 54R corresponding to the infprmation light 51R at the 
time of record occurs from the hologram layer 3. It progresses to the object lens 12 side, and this 
regenerated light 54R is made into a parallel pencil with the object lens 12, passes the two- 
segment optical rotation plate 1 4 again, and turns into light of S polarization. 
[0056]The regenerated light which passed the two-segment optical rotation plate 14 enters into 
the prism block 15, and a part of light volume penetrates the semi-reflection surface 15a. It is 
reflected in the reflector 15a, and the spatial-light-modulation machine 18 is passed, a part of 
light volume is reflected by the semi-reflection surface 19b of the prism block 19, and the 
regenerated light which penetrated the semi-reflection surface 15a enters into CCD array 20, and 
is detected by CCD array 20. On CCD array 20, image formation of the pattern of one with the 
spatial-light-modulation machine 1 8 at the time of record and OFF is carried out, and 
information is reproduced by detecting this pattern. 

[0057]When the abnormal-conditions pattern of the reference beam for record is changed and 
multiplex recording of two or more information is carried out to the hologram layer 3, only the 
information corresponding to the reference beam for record of the abnormal-conditions pattern 
same among two or more information as the abnormal-conditions pattern of the reference beam 
for reproduction is reproduced. 

[005 8] As shown in drawing 10 and drawing 1 1, by this embodiment, exposure of the reference 
beam for reproduction and collection of regenerated light are performed from the same field side 
of the hologram layer 3 so that the optic axis of the reference beam for reproduction and the optic 
axis of regenerated light may be arranged on the same line. 

[0059]In this embodiment, a part of regenerated light enters into the quadrisection photodetector 
29 like the returned light at the time of a servo. Therefore, in this embodiment, it is possible to 
perform a focus servo using the light which enters into this quadrisection photodetector 29 also 
at the time of reproduction. Since it converges so that it may become a byway most by a near 
side rather than the interface of the hologram layer 3 in the optical information recording 
medium 1 , and the protective layer 4, and the reference beam for reproduction turns into sending 
light, Even if it is reflected with the reflection film 5 of the optical information recording 
medium 1 and returns to the object lens 12 side, image formation is not carried out on the 
quadrisection photodetector 29. 

[0060]By the way, when detecting the two-dimensional pattern of regenerated light, it is 
necessary to position regenerated light and CCD array 20 correctly, or to recognize the reference 
position in the pattern of regenerated light from the detected information of CCD array 20 by 
CCD array 20. According to this embodiment, the latter is adopted. Here, with reference to 
drawing 12 and drawing 13, how to recognize the reference position in the pattern of regenerated 
light from the detected information of CCD array 20 is explained. As shown in drawing 12 (a), 
the aperture in the pickup 1 1 is divided into the two fields 71L and 71 R symmetrical as a center 
in an optic axis by the two-segment optical rotation plate 14. As shown in drawing 12 (b), an 
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aperture is divided into two or more pixels 72 with the spatial-light-modulation machine 18. This 
pixel 72 serves as the minimum unit of two-dimensional pattern information. According to this 
embodiment, 1 bit of digital data "0" or "1" is expressed by 2 pixels, and another side is made 
off. [ one side of the 2 pixels corresponding to 1 -bit information ]In when [ both / one or when it 
is both OFF ], 2 pixels becomes error data. Thus, expressing 1 bit of digital data by 2 pixels has a 
merit of being able to raise the detecting accuracy of data by differential detection. Drawing 13 
(a) expresses the 2-pixel group 73 corresponding to 1 bit of digital data. The field where this 
group 73 exists is hereafter called data area. He is trying to include the reference position 
information which shows the reference position in the pattern of regenerated light in information 
light in this embodiment using 2 pixels becoming error data in when [ both / one or when it is 
both OFF ]. That is, as shown in drawing 13 (b), error data are intentionally arranged by the 
predetermined pattern to the cross-shaped field 74 which consists of a portion with a parallel to 
the parting line of the two-segment optical rotation plate 14 width of 2 pixels, and a portion with 
a vertical to a parting line width of 2 pixels. The pattern of these error data is hereafter called 
pixel pattern for tracking. This pixel pattern for tracking serves as reference position information. 
In drawing 1 3 (b), the numerals 75 express the pixel of one and the numerals 76 express the pixel 
of OFF. The 4-pixel field 77 of the center section is always turned OFF. 
[0061]If the pixel pattern for tracking and the pattern corresponding to the data to record are set, 
it will become a two-dimensional pattern as shown in drawing 14 (a). In this embodiment, turn 
OFF the upper half in a figure among fields other than a data area, and make a lower half one 
further, and. About the pixel which touches fields other than a data area in a data area, if fields 
other than a state opposite to fields other than a data area, i.e., a data area, are off and fields other 
than one and a data area are one, suppose that it is off. This becomes possible from the detected 
information of CCD array 20 to detect the boundary part of a data area more clearly. 
[0062]At the time of record, the interference pattern of the information light and the reference 
beam for record by which spatial modulation was carried out according to the two-dimensional 
pattern as shown in drawing 14 (a) is recorded on the hologram layer 3. As the pattern of the 
regenerated light obtained at the time of reproduction was shown in drawing 14 (b), contrast falls 
compared with the time of record, and the signal to noise ratio is getting worse. Although the 
pattern of regenerated light as shown in drawing 14 (b) is detected and data is distinguished by 
CCD array 20 at the time of reproduction, in that case, the pixel pattern for tracking is 
recognized and data is distinguished by making the position into a reference position. 
[0063]Drawing 15 (a) expresses notionally the contents of the data distinguished from the pattern 
of regenerated light. The field which attached the numerals of A-l-1 in a figure, etc. expresses 
the data which is 1 bit, respectively. According to this embodiment, it divides into the four fields 
78A, 78B, 78C, and 78D by dividing a data area in the cross-shaped field 74 in which the pixel 
pattern for tracking was recorded. And the diagonal fields 78A and 78C are doubled, a 
rectangular field is formed, the diagonal fields 78B and 78D are doubled similarly, and he forms 
a rectangular field, and is trying to form an ECC table by arranging the field of two rectangles up 
and down, as shown in drawing 1 5 (b). An ECC table is a table of the data which added and 
formed error correction codes (ECC), such as the CRC (cyclic redundancy check) code, in the 
data which should be recorded. Drawing 15 (b) can show an example of the ECC table of an n 
line m sequence, and can also design other arrangement freely. The portion which the data array 
shown in drawing 1 5 (a) uses the part of the ECC tables shown in drawing 1 5 (b), and is not used 
for the data array shown in drawing 1 5 (a) among the ECC tables shown in drawing 1 5 (b) is not 
concerned with the contents of data, but let it be a fixed value. At the time 'of record, decompose 
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into the four fields 78 A, 78B, 78C, and 78D, and an ECC table as shown in drawing 15 (b) is 
recorded on the optical information recording medium 1 , as shown in drawing 1 5 (a), At the time 
of reproduction, the data of arrangement as shown in drawing 1 5 (a) is detected, an ECC table as 
rearranged this and shown in drawing 1 5 (b) is reproduced, an error correction is performed 
based on this ECC table, and data is reproduced. 

[0064]Recognition of the reference position (pixel pattern for tracking) in the pattern of the 
above regenerated light and an error correction are performed by the digital disposal circuit 89 in 
drawing 2. 

[0065]As explained above, according to the light information recording and reproducing device 
1 0 concerning this embodiment. Making multiplex recording of information possible by phase 
encoding multiplex to the optical information recording medium 1 . The exposure of the reference 
beam for record and information light to the optical information recording medium 1 at the time 
of record, Since it was made to perform exposure of the reference beam for record to the optical 
information recording medium 1 at the time of reproduction, and collection of regenerated light 
on the same axis from the same field side to the optical information recording medium 1 
altogether, Compared with the conventional holographic recording method, the optical system 
for record or reproduction can be constituted small, and the problem of the stray light like [ in the 
case of being the conventional holographic recording method ] does not arise. According to this 
embodiment, the optical system for record and reproduction can consist of forms of the same 
pickup 1 1 as the usual optical disk unit. Therefore, the random access to the optical information 
recording medium 1 can be performed easily. 

[0066] Since the information for performing a focus servo and a tracking servo is recorded on the 
optical information recording medium 1 and it enabled it to perform a focus servo and a tracking 
servo using this information according to this embodiment, Can position the light for record or 
reproduction with sufficient accuracy, as a result, removability is good, and random access 
becomes easy, and storage density, storage capacity, and a transfer rate can be enlarged. By 
record of this operation, it becomes possible especially that the multiplex recording of the 
information by phase encoding multiplex is possible, and to increase storage density, storage 
capacity, and a transfer rate by leaps and bounds conjointly. For example, when the multiplex 
recording of a series of information is made to be carried out to the same part of the hologram 
layer 3, changing the abnormal-conditions pattern of the reference beam for record, it becomes 
possible to perform record and reproduction of information at very high speed. 
[0067]According to this embodiment, since it is unreproducible if the reference beam for 
reproduction of the same abnormal-conditions pattern as the abnormal-conditions pattern of the 
reference beam for record at the time of record of the information is not used, the information 
recorded on the optical information recording medium 1 can realize a copy protection and 
security protection easily. According to this embodiment, the information on various sorts (for 
example, various kinds of software) that the abnormal-conditions patterns of a reference beam 
differ is recorded on the optical information recording medium 1 , A user is provided with the 
optical-information-recording-medium 1 very thing comparatively cheaply, it responds for a user 
to ask, and becomes realizable [ service of smelling the information on the abnormal-conditions 
pattern of the reference beam which makes the information on several kinds refreshable, and 
providing it for pay individually as information ]. 

[0068] Since it was made to include the reference position information which shows the reference 
position in the pattern of regenerated light in information light according to the light information 
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recording and reproducing device 10 concerning this embodiment, recognition of the pattern of 
regenerated light becomes easy. 

[0069] Since the information recorded on the recording medium by the embossed pit by changing 
the pickup 1 1 into the state at the time of the servo shown in drawing 4 is renewable according to 
the light information recording and reproducing device 1 0 concerning this embodiment, It 
becomes possible to give compatibility with the conventional optical disk unit. 
[0070]In order to make the abnormal-conditions pattern of the phase of a different reference 
beam correspond to each of the information by which multiplex recording is carried out to the 
optical information recording medium 1 according to the light information recording and 
reproducing device 10 concerning this embodiment, the duplicate of the optical information 
recording medium 1 with which information was recorded is very difficult. Therefore, an illegal 
duplicate can be prevented. 

[0071]In the optical information recording medium 1 in this embodiment. Since the hologram 
layer 3 on which information is recorded using a holography, and the layer on which the 
information on an address etc. is recorded by the embossed pit are separated, If it is going to 
reproduce the optical information recording medium 1 with which information was recorded, 
these two layers must be made to correspond, a duplicate is difficult also from this point and an 
illegal duplicate can be prevented. 

[0072]Next, the light information recording and reproducing device concerning a 2nd 
embodiment of this invention is explained. This embodiment is the example which made it 
possible to use together phase encoding multiplex and hole burning type wavelength 
multiplexing, and to perform multiplex recording. The composition of the whole light 
information recording and reproducing device concerning this embodiment is the same as that of 
the abbreviation for the composition of the light information recording and reproducing device 
10 concerning a 1st embodiment shown in drawing 2. 

[0073 introduction and hole burning type wavelength multiplexing are explained briefly. A hole 
burning means the phenomenon which produces change of a light absorption rate in the 
wavelength position of incident light in light absorption spectra, and it is also called a 
photochemical hole burning. Hereafter, the material which starts a hole burning, i.e., the material 
which produces change of a light absorption rate in the wavelength position of incident light in 
light absorption spectra, is called hole burning material. Generally hole burning material is the 
material in which optical absorption center (called guest.) materials, such as coloring matter, 
were distributed by the medium (called host.) material with an irregular structure of an 
amorphous substance etc. Under very low temperature, this hole burning material has broadcloth 
light absorption spectra by superposition of many guests' light absorption spectra. If such a hole 
burning material is irradiated with the light of specific wavelength (however, wavelength in the 
light absorption band of hole burning material), such as a laser beam, In order that only the guest 
who has a resonance spectrum corresponding to the wavelength may move to the energy level 
which changes with photochemical reactions, in the light absorption spectra of hole burning 
material, reduction in a light absorption rate arises in the wavelength position of the light with 
which it irradiated. 

[0074]Drawing 16 expresses with two or more wavelength positions the state where the 
reduction in a light absorption rate arose, by the exposure of the light of two or more wavelength 
in the light absorption spectra of hole burning material. In hole burning material, the portion into 
which the light absorption rate decreased by the exposure of light is called a hole. Since this hole 
is very small, it becomes possible to change wavelength into hole burning material and to carry 
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out multiplex recording of two or more information to it, and the method of such multiplex 
recording is called hole burning type wavelength multiplexing. Since a hole is a size about 10- 
2nm, in hole burning material, it is thought that the multiplicity about 103 - 104 is obtained. The 
detailed explanation about a hole burning is indicated in "the Corona Publishing issue 
"foundation of optical memory", 104 -133 page, 1990", and above-mentioned document 
"research of the real-time new record reproduction of the wavelength multiplexing type 
hologram using PHB", for example. 

[0075]Wavelength is changed and it enables it to form two or more holograms to hole burning 
material in this example using above-mentioned hole burning type wavelength multiplexing. 
Therefore, in the optical information recording medium 1 used with the light information 
recording and reproducing device concerning this embodiment, the hologram layer 3 is formed 
with an above-mentioned hole burning material. 

[0076]In this example, the light equipment 25 in the pickup 1 1 makes selectively light with two 
or more coherent wavelength which can be set in the light absorption band of the hole burning 
material which forms the hologram layer 3 what can be emitted, the wavelength selection 
element (prism.) which chooses the wavelength of the emitted light of dye laser and this dye 
laser as such light equipment 25 The tunable laser device which has a diffraction grating etc., the 
tunable laser device which has a wavelength changing element using the nonlinear optical 
element which changes the wavelength of the emitted light of laser and this laser, etc. can be 
used. 

[0077]In this embodiment, like a 1st embodiment, the final controlling element 91 can choose 
the abnormal-conditions pattern of a reference beam from two or more abnormal-conditions 
patterns, and it can choose the wavelength of the emitted light of the light equipment 25 from 
two or more selectable wavelength. And the controller 90 gives the information on wavelength 
with the wavelength which oneself chose according to predetermined conditions, or the selected 
final controlling element 91 to the light equipment 25, and the light equipment 25 emits a 
corresponding light of wavelength according to the information on the wavelength given from 
the controller 90. 

[0078]The composition of others of the light information recording and reproducing device 
concerning this example is the same as that of a 1 st embodiment. 

[0079]In the light information recording and reproducing device concerning this example, the 
wavelength of the emitted light of the light equipment 25 is chosen from two or more selectable 
wavelength at the time of record. Thereby, the selected information light and reference beam for 
record of wavelength are generated. At this example, hole burning type wavelength multiplexing 
can perform multiplex recording in the same part of the hologram layer 3 by changing the 
wavelength of information light and the reference beam for record, and performing recording 
operation of multiple times. 

[0080]In the light information recording and reproducing device concerning this example. On a 
certain wavelength, in the same part of the hologram layer 3, change the abnormal-conditions 
pattern of the reference beam for record, perform recording operation of multiple times, and on 
the wavelength of further others. By similarly, changing the abnormal-conditions pattern of the 
reference beam for record, and performing recording operation of multiple times, phase encoding 
multiplex and hole burning type wavelength multiplexing can be used together, and multiplex 
recording can be performed. In this case, the multiplicity of NxM will be obtained when the 
multiplicity according the multiplicity by phase encoding multiplex to N and hole burning type 
wavelength multiplexing is set to M. Therefore, according to this example, compared with a 1 st 



20 



embodiment, it becomes possible to increase more storage density, storage capacity, and a 
transfer rate. 

[0081]The information which was recorded on the optical information recording medium 1 
according to this example, Since it is unreproducible if the reference beam for reproduction of 
the same wavelength as the wavelength of the information light at the time of record of the 
information and the reference beam for record is not used, a copy protection and security 
protection are easily realizable like a 1 st embodiment. When phase encoding multiplex and hole 
burning type wavelength multiplexing are used together and multiplex recording is performed, It 
is the same wavelength as the wavelength of the information light at the time of record of the 
information, and the reference beam for record, and since it is unreproducible if the reference 
beam for reproduction of the same abnormal-conditions pattern as the abnormal-conditions 
pattern of the reference beam for record is not used, it becomes possible to realize a copy 
protection and security protection more firmly. 

[0082]According to this embodiment, the information on various sorts that the wavelength of 
information light and the reference beam for record differs from the abnormal-conditions pattern 
of a reference beam is recorded on the optical information recording medium 1 , The optical- 
information-recording-medium 1 very thing becomes realizable [ service of providing for a user 
comparatively cheaply, responding for a user to ask, smelling the wavelength of a reference 
beam and the information on an abnormal-conditions pattern which make the information on 
several kinds refreshable, and providing for pay individually as information ]. 
[0083]The other operations and effects in this embodiment are the same as that of a 1st 
embodiment. 

[0084]Next, the light information recording and reproducing device concerning a 3rd 
embodiment of this invention is explained. The composition of the whole light information 
recording and reproducing device concerning this embodiment is the same as that of the 
abbreviation for the composition of the light information recording and reproducing device 1 0 
concerning a 1st embodiment shown in drawing 2. However, the composition of the pickup 
differs from a 1 st embodiment. 

[0085]The explanatory view showing the composition of a pickup [ in / in drawing 17 / this 
embodiment ] and drawing 18 are the top views showing the composition of an optical unit 
including each element which constitutes a pickup. 

[0086]The pickup 1 1 1 in this embodiment, To the direction of movement of the light emitted 
from the light equipment 1 12 which emits the laser beam of coherent linear polarization, and this 
light equipment 1 12. The collimating lens 113, intermediate density filter (below neutral density 
filter;.) which have been arranged in order from the light equipment 1 12 side It is described as an 
ND filter. It has 1 14, the optical element 1 15 for rotatory polarization, the polarization beam 
splitter 116, the topological space optical modulator 1 17, the beam splitter 118, and the 
photodetector 119. The light equipment 112 emits the light of the linear polarization of S 
polarization or P polarization. The collimating lens 1 13 makes emitted light of the light 
equipment 1 12 a parallel pencil, and emits it. ND filter 1 14 has the characteristic which equalizes 
the intensity distribution of the emitted light of the collimating lens 113. The optical element 115 
for rotatory polarization carries out the rotatory polarization of the emitted light of ND filter 1 14, 
and emits the light containing S polarization component and P polarization component. As the 
optical element 1 15 for rotatory polarization, 1/2 wavelength plate or an optical rotation plate is 
used, for example. The polarization beam splitter 116 reflects S polarization component among 
the emitted light of the optical element 1 1 5 for rotatory polarization, and has the polarization 
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beam splitter side 1 16a which makes P polarization component penetrate. The topological space 
optical modulator 1 1 7 is the same as the topological space optical modulator 1 7 in a 1 st 
embodiment. The beam splitter 1 18 has the beam splitter surface 1 18a. This beam splitter surface 
1 1 8a makes P polarization component penetrate 20%, and is reflected 80%, for example. The 
photodetector 1 19 supervises the light volume of a reference beam, and it is used in order to 
perform automatic light volume adjustment (below auto power controll; describes it as APC.) of 
a reference beam. The light sensing portion may be divided into two or more fields so that this 
photodetector 119 can also adjust the intensity distribution of a reference beam. 
[0087]The pickup 1 1 1 in the direction which advances further by reflecting the light from the 
light equipment 1 12 in the beam splitter surface 1 1 8a of the beam splitter 1 1 8. It has the 
polarization beam splitter 120, the two-segment optical rotation plate 121, and the rising mirror 
122 which have been arranged in order from the beam splitter 118 side. The polarization beam 
splitter 120 reflects S polarization component among incident light, and has the polarization 
beam splitter side 120a which makes P polarization component penetrate. The two-segment 
optical rotation plate 121 is provided with the following. 

The optical rotation plate 12 1R arranged in drawing 17 at the right portion of an optic axis. 
The optical rotation plate 12 1L arranged at the left part of an optic axis. 
The optical rotation plates 121R and 1 21 L are the same as the optical rotation plates 14R and 
14L of the two-segment optical rotation plate 14 in a 1st embodiment, the optical rotation plate 
1 2 1 R rotates -45 degrees of polarization directions, and the optical rotation plate 1 2 1 L rotates 
+45 degrees of polarization directions. The rising mirror 122 is leaned to 45 degrees to the optic 
axis of the light from the two-segment optical rotation plate 121, and has a reflector in which the 
light from the two-segment optical rotation plate 121 is reflected towards the direction which 
intersects perpendicularly with the space in drawing 17. 
[0088]The pickup 1 1 1 is provided with the following. 

The object lens 123 which counters the transparent substrate 2 side of the optical information 
recording medium 1 when the light from the two-segment optical rotation plate 121 has been 
arranged in the direction which reflects and advances in the reflector of the rising mirror 122 and 
the optical information recording medium 1 is fixed to the spindle 8 1 . 

About this object lens 123, it is the actuator 124 (refer to drawing 18) movable to the thickness 
direction and track direction of the optical information recording medium 1 . 

[0089]The pickup 1 1 1 in the direction which advances further by reflecting the light from the 
light equipment 1 12 in respect of [ 1 16a ] the polarization beam splitter of the polarization beam 
splitter 1 16. It has the spatial-light-modulation machine 125, the convex lens 126, the beam 
splitter 127, and the photodetector 128 which have been arranged in order from the polarization 
beam splitter 1 16 side. The spatial-light-modulation machine 125 is the same as the spatial-light- 
modulation machine 1 8 in a 1 st embodiment. In the optical information recording medium 1 , the 
convex lens 126 completes information light by a near side from the reference beam for record, 
and has a function which forms the interaction region of the reference beam for record, and 
information light. The size of the interaction region of the reference beam for record and 
information light can be adjusted now by adjusting the position of this convex lens 126. The 
beam splitter 127 has the beam splitter surface 127a. This beam splitter surface 127a makes S 
polarization component penetrate 20%, and is reflected 80%, for example. The photodetector 
128 supervises the light volume of information light, and it is used in order to perform APC of 
information light. The light sensing portion may be divided into two or more fields so that this 
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photodetector 128 can also adjust the intensity distribution of information light. The light which 
enters into the beam splitter 127 from the convex lens 126 side, and is reflected in the beam 
splitter surface 127a enters into the polarization beam splitter 120. 

[0090]The pickup 1 1 1 equips the opposite hand with the convex lens 129, the cylindrical lens 
130, and the quadrisection photodetector 131 which have been arranged in order from the beam 
splitter 127 side in the polarization beam splitter 120 in the beam splitter 127 further. The 
quadrisection photodetector 131 is the same as that of the quadrisection photodetector 29 in a 1st 
embodiment. The cylindrical lens 28 is arranged so that the medial axis of the cylinder side may 
make 45 degrees to the parting line of the quadrisection photodetector 131. 
[0091]The pickup 1 1 1 equips the opposite hand with the image formation lens 132 and CCD 
array 133 which have been arranged in order from the beam splitter 118 side in the polarization 
beam splitter 120 in the beam splitter 118 further. 

[0092]The pickup 1 1 1 equips the opposite hand with the collimating lens 134 and the light 
equipment 135 for fixing which have been arranged in order from the polarization beam splitter 
1 16 side further in the spatial-light-modulation machine 125 in the polarization beam splitter 
1 16. The light equipment 135 for fixing emits the light for the information recorded on the 
hologram layer 3 of the optical information recording medium 1 being established, for example, 
ultraviolet radiation with a wavelength of 266 nm. As such light equipment 135 for fixing, a laser 
light source, the light equipment which carries out wavelength changing of the emitted light of a 
laser light source, and emits it through a nonlinear optical medium, etc. are used. The collimating 
lens 134 makes a parallel pencil emitted light of the light equipment 135 for fixing. In this 
example, the light equipment 135 for fixing emits the light of S polarization. 
[0093] As shown in drawing 18, the optical unit 140 is provided with the main part 141 of an 
optical unit. Drawing 18 shows only the bottom section of the main part 141 of an optical unit. 
On the main part 141 of an optical unit. The above-mentioned collimating lens 113, ND filter 
1 14, the optical element 1 15 for rotatory polarization, the polarization beam splitter 116, the 
topological space optical modulator 117, the beam splitter 118, the polarization beam splitter 
120, the two-segment optical rotation plate 121, the rising mirror 122, the spatial-light- 
modulation machine 125, The convex lens 126, the beam splitter 127, the convex lens 129, the 
cylindrical lens 130, the image formation lens 132, and the collimating lens 134 are attached. 
[0094]Drawing 18 shows the example which used 1/2 wavelength plate as the optical element 
1 15 for rotatory polarization. In this example, in the main part 141 of an optical unit, in order to 
adjust the ratio of S polarization component and P polarization component in the emitted light of 
the optical element 1 15 for rotatory polarization, the gear 143 for transmitting rotation of the 
output shaft of the motor 142 and this motor 142 to the optical element 1 15 for rotatory 
polarization is formed. 

[0095]Drawing 1 9 shows the example of the optical element 1 1 5 for rotatory polarization which 
used the optical rotation plate. The optical element 1 15 for rotatory polarization in this example 
has the wedge-shaped optical rotation plates 1 15a and 1 15b of two sheets which counter 
mutually. At least one side of these optical rotation plates 1 15a and 1 15b with the drive which is 
not illustrated. The arrow direction in a figure is displaced, and as shown in drawing 1 9 (a) and 
(b), the thickness of the sum total of the optical rotation plates 1 15a and 1 15b in the portion 
which laps the optical rotation plates 1 15a and 1 15b changes. The angle of rotation of the light 
which passes the optical rotation plates 1 15a and 1 15b changes by this, and, as a result, the ratio 
of S polarization component and P polarization component in the emitted light of the optical 
element 1 15 for rotatory polarization changes. As shown in drawing 19 (a), when the thickness 
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of the sum total of the optical rotation plates 1 15a and 1 15b is large, an angle of rotation 
becomes large, and as shown in drawing 19 (b), when the thickness of the sum total of the optical 
rotation plates 1 15a and 1 15b is small, an angle of rotation becomes small. 
[0096]The actuator 124 is attached to the upper surface of the main part 141 of an optical unit. It 
unites with the drive circuit 145 which drives this light equipment 1 12, and the light equipment 
1 12 is attached to the side of the main part 141 of a unit with this drive circuit 145. It unites with 
APC circuit 146 and the photodetector 1 19 is attached to the side of the main part 141 of a unit 
with this APC circuit 146. APC circuit 146 amplifies the output of the photodetector 1 19, and 
generates signal APCref used for APC of a reference beam. It unites with APC circuit 147 and 
the photodetector 128 is attached to the side of the main part 141 of a unit with this APC circuit 
147. APC circuit 147 amplifies the output of the photodetector 1 19, and generates signal APCobj 
used for APC of information light. In the side of the main part [ / near the motor 142 ] 141 of a 
unit. Signal APCref from each APC circuit 146,147 and APCobj are compared, and the drive 
circuit 148 which drives the motor 142 so that the ratio of S polarization component and P 
polarization component in the emitted light of the optical element 1 1 5 for rotatory polarization 
may be in the optimal state is attached. 

[0097]It unites with the detector circuit 85 (refer to drawing 2), and the quadrisection 
photodetector 131 is attached to the side of the main part 141 of a unit with this detector circuit 
85. It unites with the digital disposal circuit 149 which performs drive of CCD array 133, 
processing of the output signal of CCD array 133, etc., and CCD array 133 is attached to the side 
of the main part 141 of a unit with this digital disposal circuit 149. It unites with the drive circuit 
150 which drives this light equipment 135 for fixing, and the light equipment 135 for fixing is 
attached to the side of the main part 141 of a unit with this drive circuit 150. The input/output 
port 1 5 1 which outputs and inputs various kinds of signals between the circuit in the optical unit 
140 and the outside of the optical unit 140 is further attached to the side of the main part 141 of a 
unit. The optical fiber flexible cable 152 which contains the optical fiber which transmits a signal 
using light, for example is connected to this input/output port 151. 

[0098]Although not illustrated, the drive circuit which drives the drive circuit and the spatial- 
light-modulation machine 125 which drive the topological space optical modulator 1 17 is 
attached to the upper surface of the main part 141 of an optical unit. 

[0099]Drawing 20 the light equipment 1 12 as a light of two or more wavelength bands Red. (it is 
hereafter described as R.) ~ it is considered as what can emit the laser beam of three green (it is 
hereafter described as G.), and blue (it is hereafter described as B.) colors, and an example of the 
composition of the pickup 1 1 1 at the time of also making CCD array 133 into what can detect the 
light of three colors of R, G, and B is shown. 

[0100]The light equipment 1 12 in the example shown in drawing 20 is provided with the color 
synthesizing prism 161. This color synthesizing prism 161 is provided with the R light incidence 
part 162R, the G light incidence part 162G, and the B light incidence part 162B. The 
compensating filters 163R, 163G, and 163B are formed in each incidence parts 162R, 162G, and 
162B, respectively. The light equipment 1 12 is provided with the following. 
The semiconductor lasers (it is hereafter described as LD.) 164R, 164G, and 164B which emit R 
light, G light, and B light, respectively. 

The collimating lenses 165R, 165G, and 165B which make a parallel pencil light emitted from 
each LD164R, and 164G and 164B, and are entered in each incidence parts 162R, 162G, and 
162B. 
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R light emitted from each LD164R, and 164G and 164B, G light, and B light, Through the 
collimating lenses 165R, 165G, and 165B and the compensating filters 163R, 163G, and 163B, it 
enters into the color synthesizing prism 161, it is compounded by the color synthesizing prism 
161, and enters into ND filter 1 14. In the example shown in drawing 20, the collimating lens 113 
in drawing 17 is not formed. 

[0101]CCD array 133 in the example shown in drawing 20 is provided with the color separation 
prism 171. This color separation prism 171 is provided with the R light emitting part 172R, the G 
light emitting part 172G, and the B light emitting part 172B. The compensating filters 173R, 
173G, and 173B are formed in each emitting parts 172R, 172G, and 172B, respectively. CCD 
array 133 has been arranged at the position which counters each emitting parts 172R, 172G, and 
172B further, respectively, and is provided with CCD174R which picturizes R optical image, G 
optical image, and B optical image, and 174G and 174B. The light from the image formation 
lens 132 side is decomposed into R light, G light, and B light by the color separation prism 171, 
and this R light, G light, and B light enter into CCD174R, and 174G and 174B through the 
compensating filters 173R, 173G, and 173B, respectively. 

[0102]Next, with reference to drawing 21 thru/or drawing 23, the slide feeding mechanism of the 
optical unit 140 in this embodiment is explained, the top view and drawing 22 which drawing 21 
shows a slide feeding mechanism show in part a slide feeding mechanism when [ at which the 
slide feeding mechanism in a state of rest is shown ] a notching side view and drawing 23 are 
displaced minutely [ an optical unit ] - it is a notching side view in part. 
[01 03] A slide feeding mechanism is provided with the following. 

The two shafts 181 A and 18 IB arranged in parallel in accordance with the move direction of the 
optical unit 140. 

Lessons is taken from each shafts 181 A and 18 IB, two are provided at a time, each shafts 181 A 
and 181B are met, and it is the movable bearing 182. 

Flat spring 183 which connects each bearing 182 and the optical unit 140 elastically. 

The linear motor 184 for moving the optical unit 140 along with the shafts 181 A and 18 IB. 

[0104]The linear motor 184 is provided with the following. 

The coil 185 connected with the lower end part of the optical unit 140. 

The two yokes 186 A and 186B of the frame shape arranged in accordance with the move 

direction of the optical unit 140 so that a part may penetrate the inside of the coil 1 85. 

The magnets 187A and 187B fixed so that the coil 185 might be countered at the inner periphery 

of the yokes 186A and 186B. 

[0105]Here, an operation of a slide feeding mechanism is explained. If the linear motor 184 is 
operated, the optical unit 140 will be displaced. When this displacement is minute, as shown in 
drawing 23, the bearing 182 changes the flat spring 183 between the bearing 182 and the optical 
unit 140, without being displaced. If displacement of the optical unit 140 exceeds the 
predetermined range, the optical unit 140 will be followed and the bearing 182 will also be 
displaced. According to such a slide feeding mechanism, when displacement of the optical unit 
140 is minute, the bearing 182 is not displaced, therefore wear by the slide of the bearing 182 can 
be prevented. As a result, it becomes possible to drive the optical unit 140 and to perform a 
tracking servo with the linear motor 1 84, securing the endurance and reliability of a slide feeding 
mechanism. Seeking is also performed by the slide feeding mechanism. 
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[0106]The actuator 124 held the object lens 123 and is provided with the actuator body 182 of 
pivotable cylindrical shape focusing on the axis 181. The two holes 183 are formed in this 
actuator body 1 82 in parallel with the axis 181. The coil 1 84 for focuses is formed in the 
peripheral part of the actuator body 182. The coil for access within a view which is not illustrated 
is provided in a part of periphery of this coil 184 for focuses. The actuator 124 is provided with 
the following. 

The magnet 185 inserted in each hole 183. 

The magnet which has been arranged so that the coil for access within a view may be countered 
and which is not illustrated. 

In the state of rest of the actuator 124, the object lens 123 is arranged so that the line which 
connects the center and the axis 181 of the object lens 123 may turn to a track direction. 
[0107]Next, with reference to drawing 24 thru/or drawing 27, the method of positioning (servo) 
of the reference beam to the data area of the optical information recording medium 1 in this 
embodiment and information light is explained. The actuator 124 in this embodiment can move 
the object lens 123 now to the thickness direction and track direction of the optical information 
recording medium 1 . 

[0108]Drawing 24 (a) - (c) shows the operation which moves the object lens 123 to the track 
direction of the optical information recording medium 1 with the actuator 124. The actuator 124 
is in the state which showed in (b) in the state of rest. The actuator 124 changes from the state (b) 
Shown to the state which showed in (a) or (c) by energizing in the coil for access within a view 
which is not illustrated. Thus, the operation which moves the object lens 123 to the track 
direction of the optical information recording medium 1 is called access within a view in this 
embodiment. 

[0109]Drawing 25 shows the move direction by seeking of the object lens 123, and the direction 
of access within a view. In drawing 25, the numerals 191 express the move direction by seeking 
of the object lens 123, and the numerals 192 express the move direction by access within a view 
of the object lens 123. The numerals 193 express the locus of the center of the object lens 123 at 
the time of using together movement by seeking, and access within a view. In access within a 
view, the about 2-mm thing for which the center of the object lens 123 is moved is possible, for 
example. 

[01 10] According to this embodiment, positioning (servo) of a reference beam and information 
light is performed to the data area of the optical information recording medium 1 using access 
within a view. Drawing 26 is an explanatory view for explaining this positioning. In the optical 
information recording medium 1 in this embodiment, as shown in drawing 26 (a), the groove 201 
is formed in the address servo area 6 for every track, but the groove 201 is not formed in the data 
area 7. The pit sequence 202 which means which [ of the both ends of the data area 7 ] it is used 
for reproduction of a clock and adjoined in the end of the address servo area 6 (it is called 
polarity in this embodiment.) is formed. 

[01 1 l]In drawing 26 (b), the numerals 203 express the locus of the center of the object lens 123 
at the time of record or reproduction. In this embodiment, when carrying out multiplex recording 
of the information to the data area 7 by phase encoding multiplex, or when reproducing the 
information by which multiplex recording was carried out to the data area 7, As the center of the 
object lens 123 was shown in drawing 26 (b), without making it stop in the data area 7, The 
center of the object lens 123 is moved using access within a view so that the center of the object 
lens 123 may move reciprocately within the section including a part of data area 7 and address 
servo area 6 of the both sides. And a clock is reproduced using the pit sequence 202, and polarity 
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is judged, and a focus servo and a tracking servo are performed in the section 204 in the address 
servo area 6 using the groove 201 . Within the section 205 including the data area 7 during the 
section 204,204, a tracking servo is not performed but the state at the time of section 204 passage 
is held. It is determined that the position of the clinch in movement of the center of the object 
lens 123 will turn into a fixed position based on the reproduced clock. It is determined that the 
position which carries out multiplex recording of the information into the data area 7 will also 
turn into a fixed position based on the reproduced clock. In drawing 26 (b), the numerals 206 
express the gating signal which shows the timing of record or reproduction. The time of the high 
(H) level expresses that it is the timing of record or reproduction with this gating signal. In order 
to carry out multiplex recording of the information to the fixed part in the data area 7, when a 
gating signal is high-level, what is necessary is made just to make the output of the light 
equipment 112 into the high power for record selectively, for example. In order to reproduce the 
information by which multiplex recording was carried out to the fixed part in the data area 7, For 
example, when a gating signal is high-level, it is made to make light emit from the light 
equipment 1 12, or CCD array 133 has an electronic shutter function selectively, and a gating 
signal is high-level, to use an electronic shutter function and what is necessary is just made to 
capture an image. 

[01 12]Even when performing comparatively long time, record, and reproduction in the same part 
of the optical information recording medium 1 by performing positioning of a reference beam 
and information light by the above methods, the position which performs record and 
reproduction can be prevented from shifting. By performing access within a view so that rotation 
of the optical information recording medium 1 may be followed even if the optical information 
recording medium 1 is rotating, Record and reproduction can be performed in the same situation 
and it becomes possible in the same part of the optical information recording medium 1 to 
perform comparatively long time, record, and reproduction as the optical information recording 
medium 1 is standing it still. If the art of performing positioning of a reference beam and 
information light using access within a view as mentioned above is used, not only the disk-like 
optical information recording medium 1 but when using the optical information recording 
medium of other gestalten, such as card shape, it will become possible to perform positioning of 
a reference beam and information light easily. 

[01 13]Drawing 27 uses together movement by seeking, and access within a view, and expresses 
an example of the locus of the center of the object lens 123 at the time of accessing two or more [ 
in the optical information recording medium 1 ]. In this figure, the portion which the straight line 
of a lengthwise direction expresses seeking, and a lateral straight line expresses movement in 
other parts of a track direction, and is moving reciprocately within the short section expresses the 
portion which is performing record or reproduction. 

[01 14]Next, with reference to drawing 28 and drawing 29, an example of the cartridge which 

stores the optical information recording medium 1 is explained. It is a top view of the cartridge in 

the state where drawing 28 opened the top view of the cartridge and drawing 29 opened the 

shutter. The cartridge 21 1 in this example is provided with the following. 

The window part 2 1 2 which makes some optical information recording media 1 stored inside 

expose. 

The shutter 213 which opens and closes this window part 212. 

The shutter 213 is energized in the direction which closes the window part 212, at the time, as 
shown in drawing 28, have usually closed the window part 212, but. When a light information 
recording and reproducing device is equipped with the cartridge 21 1, it is moved in the direction 
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which opens the window part 2 1 2 as shown in drawing 29 by the light information recording and 
reproducing device. 

[01 15]Next, with reference to drawing 30 thru/or drawing 34, the example of arrangement of the 
optical unit 140 in the case of forming two or more pickups 1 1 1 in one light information 
recording and reproducing device is explained. 

[01 16]Drawing 30 shows the example which has arranged the two optical units 140A and HOB 
so that one side of the optical information recording medium 1 may be countered. The optical 
unit 140 A is a thing of the same gestalt (henceforth A type) as the optical unit 140 shown in 
drawing 21. On the other hand, the optical unit 140 which showed drawing 21 the optical unit 
HOB is a thing of a gestalt (henceforth B type) symmetrical with a field. The two optical units 
140A and HOB are arranged at the position which counters the optical information recording 
medium 1 exposed from the window part 212 of the cartridge 211. The slide feeding mechanism 
of each optical units 140A and HOB is arranged so that the center of the object lens 123 of each 
optical units 140A and HOB may move along the line which passes along the center of the 
optical information recording medium 1 , respectively. 

[01 17]Drawing 31 arranges two optical units, respectively so that each field of the optical 
information recording medium 1 may be countered, and it shows the example which provided a 
total of four optical units. Drawing 32 is an A-A' line sectional view of drawing 31, and drawing 
33 is a B-B' line sectional view of drawing 31. In this example, the two optical units 140A and 
HOB are arranged, and the two optical units HOC and HOD are arranged so that the field 
(surface in drawing 3 1 ) of another side of the optical information recording medium 1 may be 
countered, so that one field (rear face in drawing 3 1 ) of the optical information recording 
medium 1 may be countered. The optical unit HOC is an A type thing, and the optical unit HOD 
is a B type thing. 

[01 18]The conditions of arrangement of the optical units 140A and HOB and the slide feeding 
mechanism of those and arrangement of the optical units HOC and HOD and the slide feeding 
mechanism of those are as having explained using drawing 30. In order to use effectively the 
four optical units 140 A, HOB, HOC, and HOD, it is necessary to use the thing in which record 
of the information from both sides and reproduction are possible as the optical information 
recording medium 1 . 

[01 19]Drawing 34 arranges eight optical units, respectively so that each field of the optical 
information recording medium 1 may be countered, and it shows the example which provided a 
total of 16 optical units. In this example, so that one field (surface in drawing 34) of the optical 
information recording medium 1 may be countered, Eight optical unit 1401 - 1408 are arranged, 
and eight optical unit 1409 - 14016 are arranged so that the field (rear face in drawing 34) of 
another side of the optical information recording medium 1 may be countered. Optical unit 1401, 
1403, 1405, 1407, 14010, 14012, 14014, and 14016 are A type things. Optical unit 1402, 1404, 
1406, 1408, 1409, 1401 1, 14013, and 14015 are B type things. The slide feeding mechanism of 
each optical unit is arranged so that the center of the object lens 123 of each optical unit may 
move along the line which passes along the center of the optical information recording medium 
1, respectively. In order to use 16 optical units effectively, it is not stored by the cartridge and it 
is necessary to use the optical information recording medium 1 in which record of the 
information from both sides and reproduction are possible. 

[0120]By the way, in the system containing the light information recording and reproducing 
device and the optical information recording medium 1 concerning this embodiment, it is 
possible to record a lot of information on the optical information recording medium 1 
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extraordinarily, and such a system fits the use which records the continuous huge information. 
However, in the system used for such a use, while recording the continuous huge information, 
supposing it cannot perform reproduction of information, it will be a system which is very hard 
to use. 

[0121]Then, by forming two or more pickups 1 1 1 in one light information recording and 
reproducing device, as shown, for example in drawing 30 thru/or drawing 34, Perform record 
and reproduction of information simultaneously using the one optical information recording 
medium 1 , or, It can become possible to perform record and reproduction simultaneously by two 
or more pickups 1 1 1 , the performance of record or reproduction can be raised, and the system 
which is easy to use also in the use which records the huge information which continued 
especially can be constituted. When retrieving desired information out of a lot of information by 
forming two or more pickups 1 1 1 in one light information recording and reproducing device, 
compared with the case where it has only one pickup 111, performance can be raised by leaps 
and bounds. 

[0122]Next, with reference to drawing 35 thru/or drawing 46, the example of a concrete structure 
of the optical information recording medium 1 in this embodiment is explained. 
[0123]The optical information recording medium 1 in this embodiment is provided with the 
following. 

The 1st information layer on which information is recorded by the holography (hologram layer). 
The 2nd information layer on which the information and address information for a servo are 
recorded by the embossed pit etc. 

And it is necessary to form the interaction region of the reference beam for record, and 
information light in a certain amount of size in the 1 st information layer, completing a reference 
beam so that it may become a byway most in the 2nd information layer. Therefore, in this 
embodiment, the gap (gap) of a certain amount of size is formed between the 1st information 
layer and the 2nd information layer. By this, a reference beam is completed so that it may 
become a byway most in the 2nd information layer, and it becomes possible to form the 
interaction region of the reference beam for record, and information light in sufficient size in the 
1st information layer, making refreshable the information recorded on the 2nd information layer. 
The optical information recording medium 1 in this embodiment can be divided into an air gap 
type and a transparent substrate gap type with the formation method of this gap. 
[0124]Drawing 35 thru/or drawing 37 show the air gap type optical information recording 
medium 1, drawing 35 is a sectional view of the half of the optical information recording 
medium 1, drawing 36 is an exploded perspective view of the half of the optical information 
recording medium 1 , and drawing 37 is a perspective view of the half of the optical information 
recording medium 1 . This optical information recording medium 1 is provided with the 
following. 

The reflective substrate 221 from which one field is a reflector. 

The transparent substrate 222 arranged so that the reflector of this reflective substrate 22 1 may 
be countered. 

The periphery spacer 223 which separates the reflective substrate 22 1 and the transparent 
substrate 222 at the predetermined intervals, and the inner circumference spacer 224. 
The hologram layer 225 joined by the field by the side of the reflective substrate 221 in the 
transparent substrate 222. 

The air gap of predetermined thickness is formed between the reflector of the reflective substrate 
221, and the hologram layer 225. The hologram layer 225 turns into the 1st information layer. 
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The pregroove is formed in the reflector of the reflective substrate 221, and this reflector serves 
as the 2nd information layer. 

[0125]Drawing 38 thru/or drawing 40 show the transparent substrate gap type optical 
information recording medium 1, drawing 38 is a sectional view of the half of the optical 
information recording medium 1, drawing 39 is an exploded perspective view of the half of the 
optical information recording medium 1 5 and drawing 40 is a perspective view of the half of the 
optical information recording medium 1. The hologram layer 232 and the transparent substrate 
233 used as the transparent substrate 231 and the 1st information layer are laminated by this 
order, and this optical information recording medium 1 is constituted. In the hologram layer 232 
in the transparent substrate 23 1 , the pregroove is formed and the reflection film 234 is formed in 
the field of the opposite hand. The field of an opposite hand serves as the 2nd information layer 
in the hologram layer 232 in this transparent substrate 23 1 . Between this 2nd information layer 
and the hologram layer 232, the gap of the predetermined thickness by the transparent substrate 
231 is formed. The transparent substrate 233 is thin compared with the transparent substrate 231. 
[0126]The optical information recording medium 1 in this embodiment can be divided into an 
one side type and a double-sided type. 

[0127]Drawing 41 thru/or drawing 43 are shown and the one side type optical information 
recording medium 1 drawing 41, The 0.6-mm-thick sectional view of the optical information 
recording medium 1 of a type and drawing 43 of the 1.2-mm-thick sectional view of the optical 
information recording medium 1 of a type and drawing 42 are the explanatory views showing the 
method of an exposure of the reference beam for record to the one side type optical information 
recording medium 1 , and information light. The optical information recording medium 1 shown 
in drawing 41 and drawing 42 has structure shown in drawing 38. However, the optical 
information recording medium 1 shown in drawing 41, The thickness of the sum total of the 
transparent substrate 231, the hologram layer 232, and the transparent substrate 233 is 1.2 mm, 
and, as for the optical information recording medium 1 shown in drawing 42, the thickness of the 
sum total of the transparent substrate 23 1, the hologram layer 232, and the transparent substrate 
233 has become 0.6 mm. 

[0128]The reference beam 241 for record irradiated by the optical information recording medium 
1 from the object lens 123, The information light 242 which it converges so that it may become a 
byway most in the field in which the pregroove is formed, and is irradiated by the optical 
information recording medium 1 from the object lens 123 is converged so that it may become a 
byway most by a near side rather than the hologram layer 232. As a result, in the hologram layer 
232, the interaction region 243 by the reference beam 241 for record and the information light 
242 is formed. 

[01 29] Although the transparent substrate gap type showed the one side type optical information 
recording medium 1 to drawing 41 and drawing 42, the one side type optical information 
recording medium 1 may consist of air gap types. In this case, it is made for the thickness of the 
sum total of the transparent substrate 222, the hologram layer 225, and an air gap to be set to 1 .2 
mm or 0.6 mm. 

[0130]Drawing 44 thru/or drawing 46 are shown and the double-sided type optical information 
recording medium 1 drawing 44, It is an explanatory view showing the method of an exposure of 
the reference beam [ as opposed to / as opposed to / in the sectional view of the transparent 
substrate gap type optical information recording medium 1, and drawing 45 / the sectional view 
of the air gap type optical information recording medium 1 / the double-sided type optical 
information recording medium 1 in drawing 46 ] for record, and information light. The optical 
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information recording medium 1 shown in drawing 44 has structure which pasted together the 
optical information recording medium of two sheets of the one side type shown in drawing 42 by 
reflection film 234 comrades. The optical information recording medium 1 shown in drawing 45 
has structure which pasted together the optical information recording medium of two sheets of 
the one side type shown in drawing 35 by reflective substrate 221 comrades. In the optical 
information recording medium 1 shown in drawing 45, the thickness of the sum total of the 
transparent substrate 222 of one side, the hologram layer 225, and an air gap is 0.6 mm. 
[0131]The reference beam 241 for record irradiated by the optical information recording medium 
1 from the object lens 123, The information light 242 which it converges so that it may become a 
byway most in the field in which the pregroove is formed, and is irradiated by the optical 
information recording medium 1 from the object lens 123 is converged so that it may become a 
byway most by a near side rather than the hologram layer 232,225. As a result, in the hologram 
layer 232,225, the interaction region 243 by the reference beam 241 for record and the 
information light 242 is formed. 

[0132]By the way, the record and playback of information for which the light information 
recording and reproducing device in this embodiment used the conventional optical disc are also 
attained. For example, as shown in drawing 47, in using the optical disc 25 1 of the one side type 
with which the pregroove was formed in one side of the transparent substrate 252, and the 
reflection film 253 was formed in it. As shown in drawing 48, the light irradiated by the optical 
disc 251 from the object lens 123 is completed so that it may become a byway in the field in 
which the pregroove is formed in the optical disc 251, i.e., an information layer, most. In the 
optical disc 251 shown in drawing 47, the thickness of the transparent substrate 252 is 1.2 mm, 
for example. As an optical disc of structure as shown in drawing 47, there are CD, CD-ROM, 
CD-R (write once (WriteOnce) type CD), MD (mini disc), etc. 

[0133]The transparent substrate 262 of two sheets by which the pregroove was formed in one 
side and the reflection film 263 was formed in it as shown in drawing 49, In using the optical 
disc 261 of the double-sided type of structure pasted together by reflection film 263 comrades, 
As shown in drawing 50, the light irradiated by the optical disc 261 from the object lens 123 is 
completed so that it may become a byway in the field in which the pregroove is formed in the 
optical disc 261, i.e., an information layer, most. In the optical disc 261 shown in drawing 49, the 
thickness of the transparent substrate 262 of one side is 0.6 mm, for example. As an optical disc 
of structure as shown in drawing 50, there are DVD, DVD-ROM, DVD-RAM, an MO (optical 
magnetism) disk, etc. 

[0134]In the optical information recording medium 1 in this embodiment, the 2nd information 
layer can be made into the same gestalt also including the information layer in the conventional 
optical disc as shown, for example in drawing 47 or drawing 49, and the contents of the 
information recorded. In this case, the information recorded on the 2nd information layer 
becomes possible [ reproducing by changing the pickup 1 1 1 into the state at the time of a servo ]. 
To the information layer in the conventional optical disc. By making the 2nd information layer 
into the same gestalt as the information layer in the conventional optical disc, since the 
information and address information for a servo are also recorded, It becomes possible to use the 
information and address information for the servo recorded on the information layer in the 
conventional optical disc as it is for positioning of the information light for the record and 
playback in a hologram layer, the reference beam for record, and the reference beam for 
playback. The application range of the 2nd information layer — high-speed search becomes 
possible by recording the directory information of the information recorded on the 1 st 
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information layer (hologram layer), directory management information, etc. on the 2nd 
information layer (information layer in the conventional optical disc) - is wide. 
[0135]Next, before explaining an operation of the light information recording and reproducing 
device concerning this embodiment, a phase encoding multiplex principle is explained with 
reference to drawing 51 and drawing 52. Drawing 51 is a perspective view showing the 
composition of the outline of a general record reproduction system which performs phase 
encoding multiplex. This record reproduction system is provided with the following. 
The spatial-light-modulation machine 301 made to generate the information light 302 based on 
two-dimensional digital pattern information. 

The lens 303 which condenses the information light 302 from this spatial-light-modulation 
machine 301 and with which it irradiates to the hologram recording medium 300. 
The topological space optical modulator 304 with which a phase generates the reference beam 
305 modulated spatially, and irradiates with this reference beam 305 from the direction which 
abbreviated-intersects perpendicularly with the information light 302 to the hologram recording 
medium 300. 

The lens 307 which condenses CCD array 308 for detecting the reproduced two-dimensional 
digital pattern information, and the regenerated light 306 emitted from the hologram recording 
medium 300 and with which it irradiates on CCD array 308. 

[01 3 6] In the record reproduction system shown in drawing 51, at the time of record, the 
information on the original image etc. to record is digitized, the signal of 0 or 1 is further 
arranged to two dimensions, and two-dimensional digital pattern information (henceforth page 
data) is generated. Here, multiplex recording of the page data of #1 - #n shall be carried out to 
the same hologram recording medium 300. Two-dimensional digital pattern information 
(henceforth phase data) #1 for phase modulations which is different in every each page data #1 - 
#n - #n are generated. First, at the time of record of page data #1, based on page data #1, the 
information light 302 modulated spatially is generated and the hologram recording medium 300 
is irradiated via the lens 303 with the spatial-light-modulation machine 301. Simultaneously, 
based on phase data #1, with the topological space optical modulator 304, a phase generates the 
reference beam 305 modulated spatially, and irradiates the hologram recording medium 300. as a 
result ~ the hologram recording medium 300 - the information light 302 and the reference beam 
305 — pile up - the interference fringe made as be alike is recorded. In a similar manner 
hereafter at the time of record of page data #2 - #n. Based on page data #2 - #n, respectively with 
the spatial-light-modulation machine 301. The information light 302 modulated spatially is 
generated, and based on phase data #2 - #n, with the topological space optical modulator 304, a 
phase generates the reference beam 305 modulated spatially, and irradiates the hologram 
recording medium 300 with these information light 302 and the reference beam 305. Thus, 
multiplex recording of two or more information is carried out to the same part in the hologram 
recording medium 300. Thus, information calls a stack the hologram by which multiplex 
recording was carried out. In the example shown in drawing 5 1 , the hologram recording medium 
300 has two or more stacks (the stack 1, the stack 2, --, the stack m, — ). 

[01 3 7] In order to reproduce arbitrary page data from a stack, based on the same phase data as the 
time of recording the page data, a phase should just irradiate the stack with the reference beam 
305 modulated spatially. If it does so, the interference fringe corresponding to the phase data and 
page data will diffract selectively, and the regenerated light 306 will generate the reference beam 
305 by it. This regenerated light 306 enters into CCD array 308 via the lens 307, and the two- 
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dimensional pattern of regenerated light is detected by CCD array 308. And the information on 
an original image etc. is reproduced by decoding the two-dimensional pattern of the detected 
regenerated light contrary to the time of record. 

[0138]Drawing 52 shows signs that an interference fringe is formed to the hologram recording 
medium 300, by interference of the information light 302 and the reference beam 305. In 
drawing 52, (a) shows signs that interference fringe 3091 is formed, by interference of 
information light 3021 based on page data #1, and reference beam 3051 based on phase data #1. 
Similarly (b) by interference of information light 3022 based on page data #2, and reference 
beam 3052 based on phase data #2. Signs that interference fringe 3092 is formed are shown, and 
(c) shows signs that interference fringe 3093 is formed, by interference of information light 3023 
based on page data #3, and reference beam 3053 based on phase data #3. 

[0139]Next, at the time of a servo, at the time of record, it divides at the time of reproduction and 
an operation of the light information recording and reproducing device concerning this 
embodiment is explained in order. 

[0140]First, the operation at the time of a servo is explained with reference to drawing 53 and 
drawing 54. Drawing 53 is an explanatory view showing the state of the pickup 1 1 1 at the time 
of a servo. As for the spatial-light-modulation machine 125, all the pixels are made into a cut off 
state at the time of a servo. The topological space optical modulator 1 17 is set up so that all the 
lights that pass each pixel may become the same phase. The output of the emitted light of the 
light equipment 1 12 is set as the low-power output for reproduction. The controller 90 is 
considered as the above-mentioned setting out, while the emitted light of the object lens 123 
predicts the timing which passes through the address servo area 6 based on the basic clock 
reproduced from regenerative-signal RF and the emitted light of the object lens 123 passes 
through the address servo area 6. 

[01 41] With the collimating lens 113, light emitted from the light equipment 1 12 is made into a 
parallel pencil, passes ND filter 1 14 and the optical element 1 15 for rotatory polarization in 
order, and enters into the polarization beam splitter 1 16. It is reflected in respect of [ 1 16a ] a 
polarization beam splitter, and S polarization component of the lights which entered into the 
polarization beam splitter 1 16 is intercepted with the spatial-light-modulation machine 125. P 
polarization component of the lights which entered into the polarization beam splitter 1 1 6 
penetrates the polarization beam splitter side 1 16a, passes the topological space optical 
modulator 117, and enters into the beam splitter 1 18. It is reflected in the beam splitter surface 
1 1 8a, and a part of light which entered into the beam splitter 1 1 8 passes the polarization beam 
splitter 120, and it enters into the two-segment optical rotation plate 121 . Here, the light which 
passed the optical rotation plate 12 1R of the two-segment optical rotation plate 121 turns into B 
polarization, and the light which passed the optical rotation plate 121L turns into A polarization. 
It is reflected by the rising mirror 122 and condensed with the object lens 123, and the light 
which passed the two-segment optical rotation plate 121 is irradiated by the information 
recording medium 1 so that it may converge on the pregroove which is in the back side rather 
than the hologram layer in the optical information recording medium 1 . It is reflected on a 
pregroove, the pit formed on the pregroove becomes irregular in that case, and this light returns 
to the object lens 123 side. The rising mirror 122 is omitted in drawing 53. 
[0142]Returned light from the information recording medium 1 is made into a parallel pencil 
with the object lens 123, passes the two-segment optical rotation plate 121, and turns into S 
polarization. It is reflected in respect of [ 120a ] the polarization beam splitter of the polarization 
beam splitter 120, this returned light enters into the beam splitter 127, and a part penetrates the 
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beam splitter surface 127a, It is detected by the quadrisection photodetector 131 after passing the 
convex lens 129 and the cylindrical lens 130 in order. And based on the output of this 
quadrisection photodetector 131 by the detector circuit 85. Focus error signal FE, tracking error 
signal TE, and regenerative-signal RF are generated, and a focus servo and a tracking servo are 
performed based on these signals, and reproduction of a basic clock and distinction of an address 
are performed. 

[01 43] A part of light which entered into the beam splitter 118 enters into the photodetector 119, 
and signal APCref is generated by APC circuit 146 based on the output signal of this 
photodetector 1 19. And APC is performed so that the light volume of the light irradiated by the 
optical information recording medium 1 may become fixed based on this signal APCref. The 
drive circuit 148 drives the motor 142 and, specifically, adjusts the optical element 1 15 for 
rotatory polarization so that signal APCref may become equal to a predetermined value. Or at the 
time of a servo, the optical element 1 15 for rotatory polarization is set up, the output of the light 
equipment 1 12 is adjusted, and it may be made to perform APC so that the light which passed 
the optical element 1 1 5 for rotatory polarization may serve as only P polarization component. 
When the light sensing portion of the photodetector 1 19 is divided into two or more fields and 
the topological space optical modulator 117 can also adjust a transmitted light amount, The 
transmitted light amount for every [ in the topological space optical modulator 117] pixel is 
adjusted, and it may be made to adjust based on the output signal for every light sensing portion 
of the photodetector 1 1 9, so that the luminous-intensity distribution irradiated by the optical 
information recording medium 1 may become uniform. 

[0144]In setting out at the time of the above-mentioned servo, the composition of the pickup 1 1 1 
becomes being the same as that of the composition of a pickup of for [ to the usual optical disc / 
record and for playback ]. Therefore, the light information recording and reproducing device in 
this embodiment can also perform record and playback using the usual optical disc. 
[0145]Drawing 54 is an explanatory view showing the state of light [ / near / in case the light 
information recording and reproducing device concerning this embodiment performs record and 
playback using the usual optical disc / the optical disc ]. In this figure, the double-sided type 
optical disc 261 is mentioned as an example of the usual optical disc. In this optical disc 261, the 
pregroove 265 is formed in the field by the side of the reflection film 263 in the transparent 
substrate 262, and the light from the object lens 123 side, The optical disc 261 glares, the pit 
formed on the pregroove 265 becomes irregular, and it returns to the object lens 123 side so that 
it may converge on the pregroove 265. 

[0146]Next, the operation at the time of record is explained with reference to drawing 55 thru/or 
drawing 57. The explanatory view, drawing 56, and drawing 57 in which the state of the pickup 
1 1 1 of drawing 55 at the time of record is shown are an explanatory view showing the state of 
the light near the optical information recording medium 1 at the time of record, respectively. 
Below, as shown in drawing 56, taking the case of the case where an air gap type thing is used, it 
explains as the optical information recording medium 1 . 

[01 47] At the time of record, the spatial-light-modulation machine 125 chooses a transmission 
state (henceforth one), and a cut off state (henceforth OFF) for every pixel according to the 
information to record, modulates the passing light spatially, and generates information light. 
According to a predetermined abnormal-conditions pattern, the topological space optical 
modulator 1 1 7 for every pixel to the passing light by giving the phase contrast 0 (rad) or pi (rad) 
selectively on the basis of a predetermined phase, The phase of light is modulated spatially and 
the phase of light generates the reference beam for record modulated spatially. 
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[01 48] As already explained [ this embodiment ], when carrying out multiplex recording of the 
information to the data area 7 by phase encoding multiplex, The center of the object lens 123 is 
moved using access within a view so that the center of the object lens 123 may move 
reciprocately within the section including a part of data area 7 and address servo area 6 of the 
both sides. When the center of the object lens 123 comes to the position in the data area 7, the 
output of the light equipment 1 1 2 is selectively made into the high power for record. 
[0149]With the collimating lens 1 13, light emitted from the light equipment 1 12 is made into a 
parallel pencil, passes ND filter 1 14 and the optical element 1 15 for rotatory polarization in 
order, and enters into the polarization beam splitter 1 16. P polarization component of the lights 
which entered into the polarization beam splitter 116 penetrates the polarization beam splitter 
side 1 1 6a, passes the topological space optical modulator 117, and in that case, the phase of light 
is modulated spatially and it serves as a reference beam for record. This reference beam for 
record enters into the beam splitter 1 18. It is reflected in the beam splitter surface 1 18a, and a 
part of reference beam for record which entered into the beam splitter 1 1 8 passes the polarization 
beam splitter 120, and it enters into the two-segment optical rotation plate 121. Here, the 
reference beam for record which passed the optical rotation plate 121R of the two-segment 
optical rotation plate 1 2 1 turns into B polarization, and the reference beam for record which 
passed the optical rotation plate 121L turns into A polarization. It is reflected by the rising mirror 
122 and condensed with the object lens 123, and the reference beam for record which passed the 
two-segment optical rotation plate 121 is irradiated by the optical information recording medium 
1 so that it may converge by the back side rather than the hologram layer 225 in the optical 
information recording medium 1. The rising mirror 122 is omitted in drawing 55. 
[0150]On the other hand, it is reflected in respect of [ 1 16a ] a polarization beam splitter, the 
spatial-light-modulation machine 125 is passed, it becomes irregular spatially according to the 
information recorded in that case, and S polarization component of the lights which entered into 
the polarization beam splitter 116 serves as information light. This information light enters into 
the beam splitter 127. It is reflected in the beam splitter surface 127a, and is reflected in the beam 
splitter surface 120a of the polarization beam splitter 120, and a part of information light which 
entered into the beam splitter 127 enters into the two-segment optical rotation plate 121. Here, 
the information light which passed the optical rotation plate 1 21 R of the two-segment optical 
rotation plate 121 turns into A polarization, and the information light which passed the optical 
rotation plate 121 L turns into B polarization. The information light which passed the two- 
segment optical rotation plate 121 is reflected by the rising mirror 122, It is condensed with the 
object lens 123, and once converging and being spread in a near side, rather than the hologram 
layer 225 in the optical information recording medium 1, the optical information recording 
medium 1 glares so that the hologram layer 225 may be passed. 

[0151]As a result, as shown in drawing 56, in the hologram layer 225, the interaction region 313 
by the reference beam 311 for record and the information light 312 is formed. This interaction 
region 313 makes a slack-like gestalt. As shown in drawing 55, the converging position of 
information light can be adjusted by adjusting the position 310 of the convex lens 126, and, 
thereby, the size of the interaction region 313 can be adjusted. 

[01 52] As shown in drawing 57, within the hologram layer 225, The reference beam 3 1 1 A for 
record of A polarization which passed the optical rotation plate 12 1L of the two-segment optical 
rotation plate 121, The reference beam 3 1 1 B for record of B polarization which the information 
light 31 2 A of A polarization which passed the optical rotation plate 1 21 R of the two-segment 
optical rotation plate 121 interfered, and passed the optical rotation plate 12 1R of the two- 
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segment optical rotation plate 121, The information light 31 2B of B polarization which passed 
the optical rotation plate 1 21 L of the two-segment optical rotation plate 121 interferes, and these 
interference patterns are recorded in volume in the hologram layer 225. 
[0153]Multiplex recording of two or more information can be carried out to the same part of the 
hologram layer 225 by [ which are recorded ] changing the abnormal-conditions pattern of the 
phase of the reference beam for record for every information. 

[0154]By the way, as shown in drawing 55, a part of reference beam for record which entered 
into the beam splitter 1 1 8 enters into the photodetector 1 1 9, and signal APCref is generated by 
APC circuit 146 based on the output signal of this photodetector 1 19. A part of information light 
which entered into the beam splitter 127 enters into the photodetector 128, and signal APCobj is 
generated by APC circuit 147 based on the output signal of this photodetector 128. And APC is 
performed so that the ratio of the intensity of the reference beam for record irradiated by the 
optical information recording medium 1 and information light may serve as optimal value based 
on these signal APCref and APCobj. The drive circuit 148 drives the motor 142 and, specifically, 
adjusts the optical element 1 15 for rotatory polarization so that signal APCref and APCobj may 
be compared and these may serve as a desired ratio. When the light sensing portion of the 
photodetector 1 1 9 is divided into two or more fields and the topological space optical modulator 
117 can also adjust a transmitted light amount, The transmitted light amount for every [ in the 
topological space optical modulator 117] pixel is adjusted, and it may be made to adjust based 
on the output signal for every light sensing portion of the photodetector 1 1 9, so that the intensity 
distribution of the reference beam for record irradiated by the optical information recording 
medium 1 may become uniform. When similarly the light sensing portion of the photodetector 
128 is divided into two or more fields and the spatial-light-modulation machine 125 can also 
adjust a transmitted light amount, The transmitted light amount for every [ in the spatial-light- 
modulation machine 125 ] pixel is adjusted, and it may be made to adjust based on the output 
signal for every light sensing portion of the photodetector 128, so that the intensity distribution 
of the information light irradiated by the optical information recording medium 1 may become 
uniform. 

[0155]In this embodiment, based on the sum of signal APCref and APCobj, APC is performed so 
that the intensity of the sum total of the reference beam for record and information light may 
serve as optimal value. Methods of controlling the intensity of the sum total of the reference 
beam for record and information light include control of the time profile of control of the peak 
value of the output of the light equipment 112, the outgoing radiation pulse width in the case of 
emitting light in pulse, and the intensity of emitted light, etc. 

[0156]Next, the operation at the time of fixing is explained with reference to drawing 58 and 
drawing 59. The explanatory view and drawing 59 in which the state of the pickup 1 1 1 of 
drawing 58 at the time of fixing is shown are an explanatory view showing the state of the light 
near the optical information recording medium 1 at the time of fixing. As for the spatial-light- 
modulation machine 125, all the pixels are made into a cut off state at the time of fixing. The 
topological space optical modulator 1 17 is set up so that all the lights that pass each pixel may 
become the same phase. From the light equipment 1 12, light is not emitted but the ultraviolet 
radiation of S polarization for [ the light equipment 135 for fixing to ] fixing is emitted. 
[0157]With the collimating lens 134, light emitted from the light equipment 135 for fixing is 
made into a parallel pencil, enters into the polarization beam splitter 1 16, it is reflected in respect 
of [ 1 16a ] a polarization beam splitter, and passes the topological space optical modulator 1 17, 
and enters into the beam splitter 1 1 8. It is reflected in the beam splitter surface 1 1 8a, and a part 
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of light which entered into the beam splitter 118 passes the polarization beam splitter 120, and it 
enters into the two-segment optical rotation plate 121. Here, the light which passed the optical 
rotation plate 12 1R of the two-segment optical rotation plate 121 turns into B polarization, and 
the light which passed the optical rotation plate 12 1L turns into A polarization. It is reflected by 
the rising mirror 122 and condensed with the object lens 123, and the light which passed the two- 
segment optical rotation plate 121 is irradiated by the information recording medium 1 so that it 
may converge on the pregroove which is in the back side rather than the hologram layer 225 in 
the optical information recording medium 1 . And this light is fixed to the interference pattern 
currently formed in the interaction region 313 in the hologram layer 225. The rising mirror 122 is 
omitted in drawing 58. 

[0158]Positioning (servo) of the light for fixing to the optical information recording medium 1 
can be performed like positioning of the reference beam for record at the time of record, and 
information light. 

[01 59] A part of light for fixing which entered into the beam splitter 118 enters into the 
photodetector 119, and signal APCref is generated by APC circuit 146 based on the output signal 
of this photodetector 119. And APC is performed so that the light volume of the light for fixing 
irradiated by the optical information recording medium 1 may become fixed based on this signal 
APCref. Specifically, the output of the light equipment 135 for fixing is adjusted so that signal 
APCref may become equal to a predetermined value. When the light sensing portion of the 
photodetector 1 1 9 is divided into two or more fields and the topological space optical modulator 
117 can also adjust a transmitted light amount, The transmitted light amount for every [ in the 
topological space optical modulator 117] pixel is adjusted, and it may be made to adjust based 
on the output signal for every light sensing portion of the photodetector 1 1 9, so that the 
luminous-intensity distribution for fixing irradiated by the optical information recording medium 
1 may become uniform. 

[0160]Next, the operation at the time of reproduction is explained with reference to drawing 60 
thru/or drawing 62. The explanatory view, drawing 61, and drawing 62 in which the state of the 
pickup 1 1 1 of drawing 60 at the time of reproduction is shown are an explanatory view showing 
the state of the light near the optical information recording medium 1 at the time of reproduction, 
respectively. 

[0161]As for the spatial-light-modulation machine 125, all the pixels are made into a cut off state 
at the time of reproduction. According to a predetermined abnormal-conditions pattern, the 
topological space optical modulator 1 1 7 for every pixel to the passing light by giving the phase 
contrast 0 (rad) or pi (rad) selectively on the basis of a predetermined phase, The phase of light is 
modulated spatially and the phase of light generates the reference beam for reproduction 
modulated spatially. Here, let the abnormal-conditions patterns of the phase of the reference 
beam for reproduction be an abnormal-conditions pattern of the phase of the reference beam for 
record at the time of record of the information which it is going to reproduce, and a pattern 
symmetrical with a point to the center of the topological space optical modulator 1 1 7 in this 
example. 

[01 62] With the collimating lens 113, light emitted from the light equipment 1 12 is made into a 
parallel pencil, passes ND filter 114 and the optical element 1 15 for rotatory polarization in 
order, and enters into the polarization beam splitter 1 16. It is reflected in respect of [ 1 16a ] a 
polarization beam splitter, and S polarization component of the lights which entered into the 
polarization beam splitter 1 16 is intercepted with the spatial-light-modulation machine 125. P 
polarization component of the lights which entered into the polarization beam splitter 1 16 
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penetrates the polarization beam splitter side 1 1 6a, passes the topological space optical 
modulator 1 17, and in that case, the phase of light is modulated spatially and it serves as a 
reference beam for reproduction. This reference beam for reproduction enters into the beam 
splitter 1 18. It is reflected in the beam splitter surface 1 18a, and a part of reference beam for 
reproduction which entered into the beam splitter 1 18 passes the polarization beam splitter 120, 
and it enters into the two-segment optical rotation plate 121. Here, the reference beam for 
reproduction which passed the optical rotation plate 121R of the two-segment optical rotation 
plate 121 turns into B polarization, and the reference beam for reproduction which passed the 
optical rotation plate 12 1L turns into A polarization. It is reflected by the rising mirror 122 and 
condensed with the object lens 123, and the reference beam for reproduction which passed the 
two-segment optical rotation plate 121 is irradiated by the optical information recording medium 
1 so that it may converge by the back side rather than the hologram layer 225 in the optical 
information recording medium 1. The rising mirror 122 is omitted in drawing 60. 
[0163]Positioning (servo) of the reference beam for reproduction to the optical information 
recording medium 1 can be performed like positioning of the reference beam for record at the 
time of record, and information light. 

[01 64] As shown in drawing 62, the reference beam 315B for reproduction of B polarization 
which passed the optical rotation plate 121R of the two-segment optical rotation plate 121 passes 
the hologram layer 225, and it reflects in the reflector in the converging position by the side of 
the back of the hologram layer 225, and it passes the hologram layer 225 again. At this time, the 
reference beam 3 1 5B for reproduction after reflecting in a reflector passes through the part where 
the reference beam 3 1 1 A for record was irradiated in the interaction region 3 1 3 at the time of 
record, and is the reference beam 31 1 A for record, and the light of the same abnormal-conditions 
pattern. Therefore, the regenerated light 31 6B corresponding to the information light 31 2 A at the 
time of record occurs from the interaction region 3 1 3 by this reference beam 3 1 5B for 
reproduction. This regenerated light 31 6B advances to the object lens 123 side. 
[0165]Similarly, the reference beam 315A for reproduction of A polarization which passed the 
optical rotation plate 12 1L of the two-segment optical rotation plate 121 passes the hologram 
layer 225, and it reflects in the reflector in the converging position by the side of the back of the 
hologram layer 225, and it passes the hologram layer 225 again. At this time, the reference beam 
3 15A for reproduction after reflecting in a reflector passes through the part where the reference 
beam 31 IB for record was irradiated in the interaction region 313 at the time of record, and is the 
reference beam 31 IB for record, and the light of the same abnormal-conditions pattern. 
Therefore, the regenerated light 3 16A corresponding to the information light 3 12B at the time of 
record occurs from the interaction region 313 by this reference beam 315A for reproduction. 
This regenerated light 316A advances to the object lens 123 side. 

[01 66] After the regenerated light 31 6B of B polarization passes the object lens 123, it passes the 
optical rotation plate 1 21 R of the two-segment optical rotation plate 121, and turns into light of P 
polarization. After the regenerated light 316A of A polarization passes the object lens 123, it 
passes the optical rotation plate 121L of the two-segment optical rotation plate 121, and turns 
into light of P polarization. The regenerated light which passed the two-segment optical rotation 
plate 121 enters into the polarization beam splitter 120, penetrates the polarization beam splitter 
side 120a, and enters into the beam splitter 1 1 8. A part of regenerated light which entered into 
the beam splitter 1 1 8 penetrates the beam splitter surface 1 1 8a, it passes the image formation 
lens 132, and enters into CCD array 133. As shown in drawing 60, the image formation state of 
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the regenerated light to CCD array 133 can be adjusted by adjusting the position of the image 
formation lens 132. 

[0167]On CCD array 133, image formation of the pattern of one with the spatial-light- 
modulation machine 125 at the time of record and OFF is carried out, and information is 
reproduced by detecting this pattern. When the abnormal-conditions pattern of the reference 
beam for record is changed and multiplex recording of two or more information is carried put to 
the hologram layer 225, only the information corresponding to the reference beam for record of 
the abnormal-conditions pattern of the reference beam for reproduction and an abnormal- 
conditions pattern symmetrical with a point is reproduced among two or more information. 
[01 68] A part of reference beam for reproduction which entered into the beam splitter 118 enters 
into the photodetector 1 19, and signal APCref is generated by APC circuit 146 based on the 
output signal of this photodetector 1 19. And APC is performed so that the light volume of the 
reference beam for reproduction irradiated by the optical information recording medium 1 may 
become fixed based on this signal APCref. The drive circuit 148 drives the motor 142 and, 
specifically, adjusts the optical element 1 15 for rotatory polarization so that signal APCref may 
become equal to a predetermined value. Or at the time of reproduction, the optical element 1 1 5 
for rotatory polarization is set up, the output of the light equipment 1 12 is adjusted, and it may be 
made to perform APC so that the light which passed the optical element 1 1 5 for rotatory 
polarization may serve as only P polarization component. When the light sensing portion of the 
photodetector 1 1 9 is divided into two or more fields and the topological space optical modulator 
1 17 can also adjust a transmitted light amount, The transmitted light amount for every [ in the 
topological space optical modulator 117] pixel is adjusted, and it may be made to adjust based 
on the output signal for every light sensing portion of the photodetector 1 1 9, so that the intensity 
distribution of the reference beam for reproduction irradiated by the optical information 
recording medium 1 may become uniform. 

[0169]In this embodiment, further CCD array 133 as the light equipment 1 12 using what can 
detect the light of three colors of R, G, and B using what can emit the laser beam of three colors 
of R, G, and B as the optical information recording medium 1 , By using what has a three-layer 
hologram layer from which an optical property changes only with the lights of each color of R, 
G, and B, respectively, by the same abnormal-conditions pattern of the reference beam for 
record. It becomes possible to record three kinds of information on the same part of the optical 
information recording medium 1 , and it becomes possible to carry out multiplex recording of 
more information. As a recording medium which has the three-layer above hologram layers, 
there is product HRF[ made by DuPont ]-700X059-20 (trade name), for example. 
[01 70] As mentioned above, in performing multiplex recording of the information by the light of 
three colors of R, G, and B, it records information by time sharing for every color of R, G, and B 
to the same part of the optical information recording medium 1 . Although the abnormal- 
conditions pattern of information light is changed for every color of R, G, and B in that case, the 
abnormal-conditions pattern of the reference beam for record is not changed. When each pixel of 
the information light for every color supports the information on a binary (i.e., when each pixel 
is expressed by ** or dark), here, From performing multiplex recording of the information by the 
light of three colors of R, G, and B, R is set to MSB (most significant bit), and it becomes 
possible by setting B to LSB (least significant bit) to record the information on eight (=23) value 
per each pixel, for example. When the spatial-light-modulation machine 125 can adjust a 
transmitted light amount more than a three-stage and each pixel of the information light for every 
color supports the information on n (n is three or more integers) gradation, it becomes possible 
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from performing multiplex recording of the information by the light of three colors of R, G, and 
B to record the information on an n3 value per each pixel. 

[0171]Various methods are possible for reproduction of the information at the time of 
performing multiplex recording of the information by the light of three colors of R, G, and B as 
follows. That is, if the reference beam for reproduction is made into the light of any 1 color of R, 
G 5 and B, only the information recorded using the light of the same color as the reference beam 
for reproduction will be reproduced. When the reference beam for reproduction is made into the 
light of two arbitrary colors in R, G, and B, only two kinds of information recorded using the 
light of the two same colors as the reference beam for reproduction are reproduced. Two kinds of 
this information are divided into the information for every color in CCD array 133. When the 
reference beam for reproduction is made into the light of three colors of R 5 G, and B, all of three 
kinds of information recorded using the light of three colors are reproduced. Three kinds of this 
information are divided into the information for every color in CCD array 133. When the optical 
information recording medium 1 has a layer for every color of R, G, and B, in the layer for every 
color, phase encoding multiplex performs multiplex recording, respectively. This does so the 
effect that the reconstruction image of the pattern for every color of R, G, and B is acquired, for 
every abnormal-conditions pattern of the phase of a reference beam. 

[0172]Next, the direct read-after- write (below Direct Rrad After Write; describes it as DRAW.) 
function which the light information recording and reproducing device concerning this 
embodiment has with reference to drawing 63 and drawing 64, The light power control (below 
Write PowerControll; describes it as WPC.) function at the time of multiplex recording is 
explained. 

[0173]Introduction and a DRAW function are explained. A DRAW function is a function which 
reproduces the recorded information promptly after record of information. It becomes possible to 
compare the recorded information promptly after record of information with this function 
(Verify). 

[0174]Hereafter, with reference to drawing 55 and drawing 57, the principle of the DRAW 
function in this embodiment is explained. First, in this embodiment, in using a DRAW function, 
let the abnormal-conditions pattern of the reference beam for record be a pattern symmetrical 
with a point to the center of the topological space optical modulator 1 17. The reference beam 
31 1 A for record of A polarization which passed the optical rotation plate 12 1L of the two- 
segment optical rotation plate 121 within the hologram layer 225 at the time of record, The 
reference beam 3 1 IB for record of B polarization which the information light 3 12A of A 
polarization which passed the optical rotation plate 12 1R of the two-segment optical rotation 
plate 121 interfered, and passed the optical rotation plate 1 21 R of the two-segment optical 
rotation plate 121, The information light 31 2B of B polarization which passed the optical 
rotation plate 12 1L of the two-segment optical rotation plate 121 interferes, and these 
interference patterns are recorded in volume in the hologram layer 225. 
[0175]Thus, if an interference pattern begins to be recorded in the hologram layer 225, By the 
light reflected in the reflector which has the reference beam 31 1 A for record of A polarization 
which passed the optical rotation plate 121L of the two-segment optical rotation plate 121 in the 
converging position by the side of the back of the hologram layer 225, the regenerated light of A 
polarization occurs from the part where the interference pattern was recorded by the reference 
beam 31 IB for record. After this regenerated light advances to the object lens 123 side and 
passes the object lens 123, it passes the optical rotation plate 121L of the two-segment optical 
rotation plate 121, and turns into light of P polarization. The regenerated light of B polarization 
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occurs from the part where the interference pattern was recorded by the reference beam 3 1 1 A for 
record by the light reflected in the reflector which similarly has the reference beam 3 1 IB for 
record of B polarization which passed the optical rotation plate 121R of the two-segment optical 
rotation plate 121 in the converging position by the side of the back of the hologram layer 225. 
After this regenerated light advances to the object lens 123 side and passes the object lens 123, it 
passes the optical rotation plate 1 21 R of the two-segment optical rotation plate 121, and turns 
into light of P polarization. The regenerated light which passed the two-segment optical rotation 
plate 121 enters into the polarization beam splitter 120, penetrates the polarization beam splitter 
side 120a, and enters into the beam splitter 1 18. A part of regenerated light which entered into 
the beam splitter 1 1 8 penetrates the beam splitter surface 1 1 8a, and it passes the image formation 
lens 132, enters into CCD array 133 and is detected. Thus, the recorded information is renewable 
promptly after record of information. 

[0176]In drawing 63, the numerals 321 show an example of the relation between the lapsed time 
after the recording start of the information in one place of the optical information recording 
medium 1, and the output level of CCD array 133. Thus, after the recording start of information, 
according to the degree of record of the interference pattern in the optical information recording 
medium 1, the output level of CCD array 133 becomes large gradually, in a certain time, reaches 
the maximum, and becomes small gradually after that. It can be said that the diffraction 
efficiency by the recorded interference pattern (henceforth a recording pattern) is large, so that 
the output level of CCD array 133 is large. Therefore, the recording pattern of desired diffraction 
efficiency can be formed by stopping record, when the output level of CCD array 133 turns into 
an output level corresponding to desired diffraction efficiency at the time of record. 
[01 77] According to this embodiment, in order to form the recording pattern of desired diffraction 
efficiency preferably using a DRAW function as mentioned above, a test area is suitably 
established in the optical information recording medium 1 . With a test area, it is a field which 
can record information by a holography like the data area 7. And the controller 90 performs the 
following operations preferably at the time of record of information. That is, the controller 90 
performs beforehand operation which records the predetermined data for a test in a test area, and 
detects the profile of the output level of CCD array 133 as shown in drawing 63. At this time, 
preferably, the ratio of the output of the light equipment 1 12 and the light volume of the 
reference beam for record and information light is changed, and it is [ two or more / in a test area 
], As record of the data for a test and detecting operation of the profile of the output level of 
CCD array 133 are performed, for example, the numerals 321-323 showed drawing 63, Two or 
more profiles are detected and it is made to perform recording operation of actual information on 
the conditions corresponding to the profile which chose and chose the optimal profile out of it. 
[0178]The controller 90 finds the output level corresponding to desired diffraction efficiency, or 
the time from a recording start when the output level is obtained based on the detected profile or 
the selected profile. In the case of actual record of information, the controller 90 supervises the 
output level of CCD array 133, and if the output level reaches the output level corresponding to 
the diffraction efficiency of the request for which it asked beforehand, it will stop record. Or in 
the case of actual record of information, if the controller 90 reaches at the time from a recording 
start when the output level corresponding to the diffraction efficiency of the request for which 
the lapsed time after the start of record asked beforehand is obtained, it will stop record. Such 
operation enables it to form the recording pattern of desired diffraction efficiency to the optical 
information recording medium 1 . 
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[01 79] As mentioned above, the recorded information can be compared by this embodiment using 
a DRAW function, circuitry required in order that drawing 64 may perform this collation in the 
light information recording and reproducing device concerning this embodiment was shown — it 
is. As shown in this figure, a light information recording and reproducing device, The 
information to record is given from the controller 90 and it is a spatial-light-modulation machine 
(in drawing 64.) about this information. It is described as SLM. The encoder 331 coded so that it 
may become data of the abnormal-conditions pattern of 125, The decoder 322 which decrypts the 
output data of CCD array 133 so that it may become data of the gestalt to which it is given by the 
encoder 331 from the controller 90, The data given to the encoder 331 from the controller 90 is 
compared with the data obtained by the decoder 322, and it has the comparing element 333 
which sends the information on a comparison result to the controller 90. The comparing element 
333 sends the degree of coincidence of two data to compare, or the information on an error rate 
(error rate) to the controller 90 as information on a comparison result, for example. The 
controller 90 continues recording operation, when the information on the comparison result sent 
from the comparing element 333 is within the limits which can restore the error of data, and 
when it is outside the range in which the information on a comparison result can restore the error 
of data, it stops recording operation, for example. 

[0180]Thus, according to the light information recording and reproducing device concerning this 
embodiment, since it has a DRAW function, even if there is disturbance, such as sensitivity 
unevenness of the optical information recording medium 1 , change of external environmental 
temperature, and fluctuation of the output of the light equipment 1 12, recording operation can be 
performed by the optimal recorded state. 

[0181]Since it has a function which compares the recorded information simultaneously with 
record of information according to this embodiment, high-speed record can be performed 
maintaining high reliability. Especially this function is useful when recording the information on 
a high transfer rate. Reproducing information in the state where fixing of information is not 
performed, Since the operation same with performing overwrite is made and the quality of the 
recorded information is made to deteriorate, it is not desirable, but in the function of the collation 
in this embodiment, since the check of the information recorded during recording operation is 
completed, a problem is not produced. 

[0182]Next, the WPC function at the time of multiplex recording is explained. When changing 
the abnormal-conditions pattern of the reference beam for record and carrying out multiplex 
recording of two or more information to the same part of the optical information recording 
medium 1 , the diffraction efficiency of the recording pattern in which record was performed 
previously falls gradually by record performed after that, each recording pattern for every 
information by which multiplex recording is carried out to the WPC function in this embodiment 
at the time of multiplex recording — abbreviated - as the same diffraction efficiency is acquired, 
it is a function which controls the reference beam for record and information light at the time of 
record. 

[0183]Here the diffraction efficiency of a recording pattern The intensity of the reference beam 
for record, and information light, A total of how many times record is carried out to the 
irradiation time of the reference beam for record, and information light, the intensity ratio of the 
reference beam for record, and information light, the abnormal-conditions pattern of the 
reference beam for record, and the same part of the optical information recording medium 1 , and 
it is dependent on the parameter of the what time record of them, etc. Therefore, what is 
necessary is just to control at least one of two or more of these parameters by a WPC function. 
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What is necessary is just to control the intensity and irradiation time of the reference beam for 
record, and information light, in order to control simply. In controlling the intensity of the 
reference beam for record, and information light, it makes intensity small as the record 
performed behind. In controlling the irradiation time of the reference beam for record, and 
information light, it shortens irradiation time as the record performed behind. 
[0184]It is based on the profile of the output level of CCD array 133 as shown in drawing 63 for 
which it asked beforehand, and the reference beam for record and information light at the time of 
record of 1 - eye m (m is two or more integers) time are controlled by the WPC function in this 
embodiment. The example of the irradiation time in the case of controlling the irradiation time of 
the reference beam for record and information light is shown in drawing 63. Namely, in the 
example shown in drawing 63, five records shall be carried out to the same part of the optical 
information recording medium 1. Tl, T2, T3, T4, and T5 express the irradiation time of the 
reference beam for record at the time of the 5th record, and information light at the time of the 
4th record at the time of the 3rd record at the time of the 2nd record at the time of the 1st record, 
respectively. 

[0185]thus, the diffraction efficiency of each recording pattern for every information by which 
multiplex recording is carried out according to this embodiment — abbreviation — it can be made 
equal. 

[0186]By the way, according to the light information recording and reproducing device 
concerning this embodiment, it becomes possible to record a lot of information on the optical 
information recording medium 1 with high density. This means that the quantity of the 
information lost by it also becomes large, if a defect etc. arise in the optical information 
recording medium 1 and it becomes impossible to reproduce a part of information after record of 
information. According to this embodiment, since lack of such information is prevented and 
reliability is raised, the information adapting RAID (Redundant Arraysof Inexpensive Disks) art 
can be recorded so that it may explain below. 

[0187JRAID art is art which improves the reliability of record by using two or more hard disk 
drives, and recording data as having redundancy. RAID is classified into five from RAID-1 to 
RAID-5. The following explanation explains taking the case of typical RAID-1, RAID-3, and 
RAID-5. RAID-1 is a method which writes in the same contents as two hard disk drives, and it is 
also called mirroring. RAID-3 divides input data into fixed length, and it records it on two or 
more hard disk drives, and it is a method which generates parity data and is written in other one 
hard disk drive. RAID-5 enlarges the unit (block) of division of data, it makes one divided data a 
data block, and record on one hard disk drive, and. It records on other hard disk drives by 
making into parity blocks the parity data to the data block to which each hard disk drive 
corresponds mutually, and is a method which distributes parity blocks to all the hard disk drives. 
[0188]The record method (henceforth a distributed record method) of the information adapting 
the RAID art in this embodiment transposes the hard disk drive under explanation of above- 
mentioned RAID to the interaction region 3 1 3 in the optical information recording medium 1 , 
and records information. 

[0189]Drawing 65 is an explanatory view showing an example of the distributed record method 
in this embodiment. In this example, the information which should be recorded on the optical 
information recording medium 1 is recording on two or more interaction regions 31 3a-313e 
which shall be a series of data DAT Al, DATA2, DAT A3, and — , and can set the same data 
DAT Al, DATA2, DAT A3, and - to the optical information recording medium 1. In each 
interaction regions 313a-313e, multiplex recording of two or more data is carried out by phase 
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encoding multiplex, respectively. This record method corresponds to RAID-1. According to this 
record method, even if reproduction of data becomes impossible in either of two or more 
interaction regions 313a-313e, data is renewable from other interaction regions. 
[0190]Drawing 66 is an explanatory view showing other examples of the distributed record 
method in this embodiment. In this example, the information which should be recorded on the 
optical information recording medium 1 considers it as a series of data DAT Al, DATA2, 
DAT A3, --, the thing that is DATA 12, divides this data, and records on two or more interaction 
regions 3 13a-3 13d, and. The parity data to the data recorded on two or more interaction regions 
313a-313d is generated, and this parity data is recorded on the interaction region 31 3e. When it 
explains more concretely, in this record method. The data DAT A1-DATA4 is recorded on the 
interaction regions 313a-313d, respectively, The parity data PARITY to the data DAT Al- 
DATA4 (1-4) is recorded on the interaction region 31 3e, Data DAT A5 - DATA8 is recorded on 
the interaction regions 31 3a-3 13 d, respectively, The parity data PARITY to data DAT A5 - 
DATA8 (5-8) is recorded on the interaction region 31 3e, Data DAT A9 - DATA 12 is recorded 
on the interaction regions 313a-313d, respectively, and the parity data PARITY to data DAT A9 
- DATA 12 (9-12) is recorded on the interaction region 313e. In each interaction regions 313a- 
313e, multiplex recording of two or more data is carried out by phase encoding multiplex, 
respectively. This record method corresponds to RAID-3. According to this record method, even 
if reproduction of data becomes impossible in two or more interaction regions [ 313a-3 13d ] 
either, data can be restored using the parity data currently recorded on the interaction region 
313e. 

[0191]Drawing 67 is an explanatory view showing the example of further others of the 
distributed record method in this embodiment. In this example, the information which should be 
recorded on the optical information recording medium 1 considers it as a series of data DAT Al, 
DATA2, DATA3, --, the thing that is DATA12, and divides this data, It records on four 
interaction regions among two or more interaction regions 3 13a-3 13e, and the parity data to the 
data recorded is generated and this parity data is recorded on the interaction region of the 
remainder of two or more interaction regions 313a-313e. In this method, the interaction region 
which records parity data is changed one by one. When it explains more concretely, in this 
record method. The data DAT A1-DATA4 is recorded on the interaction regions 313a-313d, 
respectively, The parity data PARITY to the data DAT A1-DATA4 (1-4) is recorded on the 
interaction region 31 3e, Data DAT A5 - DATA8 is recorded on the interaction regions 313a- 
313c, and 313e, respectively, The parity data PARITY to data DAT A5 - DATA8 (5-8) is 
recorded on 3 13 d of interaction regions, Data DAT A9 - DATA 12 is recorded on the interaction 
regions 313a, 313b, 313d, and 313e, respectively, and the parity data PARITY to data DAT A9 - 
DATA12 (9-12) is recorded on the interaction region 313c. In each interaction regions 313a- 
313e, multiplex recording of two or more data is carried out by phase encoding multiplex, 
respectively. This record method corresponds to RAID-5. According to this record method, even 
if reproduction of data becomes impossible in either of two or more interaction regions which 
recorded data, data can be restored using parity data. 

[0192]For example, a distributed record method as shown in drawing 65 thru/or drawing 67 is 
performed under control of the controller 90 as a control means. 

[0193]Drawing 68 shows an example of arrangement of two or more interaction regions used 
with an above-mentioned distributed record method. In this example, the interaction region used 
with a distributed record method is made into two or more adjoining interaction regions 313 in 
one track. In this case, as for two or more interaction regions 313 used with a distributed record 
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method, it is preferred to consider it as the interaction region within the limits in which access 
within a view is possible. That is because it can access at high speed to each interaction region 
313. 

[0194]Drawing 69 shows other examples of arrangement of two or more interaction regions used 
with an above-mentioned distributed record method. In this example, two or more interaction 
regions used with a distributed record method are made into two or more interaction regions 3 1 3 
which adjoin the radial direction 331 and the track direction 332 of the optical information 
recording medium 1 in two dimensions. In this case, as for two or more interaction regions 313 
which adjoin the track direction 332 among two or more interaction regions used with a 
distributed record method, it is preferred to consider it as the interaction region within the limits 
in which access within a view is possible. That is because it can access at high speed to each 
interaction region 313 contiguous to the track direction 332. 

[0195]Two or more interaction regions 313 in which it is located at intervals are distributed 
without recording on two or more adjoining interaction regions 313, and it may be made to 
record a series of data in the distributed record method in this embodiment. 
[01 96] Although the distributed record method in the case of carrying out multiplex recording of 
two or more data to the one interaction region 3 1 3 by phase encoding multiplex has been 
explained so far, when carrying out multiplex recording of two or more data, a distributed record 
method can be realized by other methods. As the example, the distributed record method in the 
case of carrying out multiplex recording of two or more data using the method of the shift 
multiplexing (shift multiplexing) is explained with reference to drawing 70. Shift multiplexing is 
the method of forming two or more interaction regions 3 1 3 to the optical information recording 
medium 1, so that it may shift horizontal little by little mutually and a part may lap, and carrying 
out multiplex recording of two or more information, as shown in drawing 70. Although two or 
more interaction regions 3 1 3 used with a distributed record method showed the example 
arranged in two dimensions by drawing 70, two or more interaction regions 3 1 3 used with a 
distributed record method may be arranged so that it may adjoin in the same track. In drawing 
70, the arrow shown with the numerals 334 expresses the turn of record. In the distributed record 
method using multiplexing, the data divided from a series of data and parity data are distributed 
and recorded on two or more interaction regions 313. 

[01 97] When using together phase encoding multiplex and shift multiplexing and carrying out 
multiplex recording of two or more data, a distributed record method can be realized. Drawing 
71 about the track direction 332 of the information recording medium 1. Form the interaction 
region 3 1 3 which carries out multiplex recording of the information by phase encoding 
multiplex, without lapping mutually, and about the radial direction 331 of the information 
recording medium 1. The example formed so that the interaction region 313 which adjoins using 
shift multiplexing might shift horizontal little by little mutually and a part might lap is shown. 
Each interaction region 313 in this example is treated like the interaction regions 31 3a-313e in 
drawing 65 thru/or drawing 67, respectively. 

[0198]Next, with reference to drawing 72 and drawing 73, the Zhuk device which used the light 
information recording and reproducing device concerning this embodiment as an application of 
the light information recording and reproducing device concerning this embodiment is explained. 
The Zhuk device is mass Information Storage Division playback equipment which has an 
autochanger mechanism in which recording media are exchanged. 
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[0199]The perspective view in which drawing 72 shows the appearance of the Zhuk device, and 
drawing 73 are the block diagrams showing the circuitry of the Zhuk device. This Zhuk device is 
provided with the following. 

The front panel block 401 provided in the whole surface side of the Zhuk device. 
The robotics block 402 which constitutes the inside of the Zhuk device. 
The rear panel block 403 formed in the rear-face side of the Zhuk device. 
The electric power supply block 406 which supplies predetermined electric power to the 1 st disk 
array 404 to which it is provided in the inside of the Zhuk device, and comes to connect two or 
more light information recording and reproducing devices, the 2nd disk array 405 to which it 
comes to connect two or more same light information recording and reproducing devices, and 
each part of the Zhuk device. 

[0200]The front panel block 401 is provided with the following. 

The front door 407 opened and closed when exchanging each disk array 404,405. 

Front panel 408. 

[0201]The keypad 409 which has various operation keys in the front panel 408, For example, the 
display 410 for displaying operational mode etc. and the functional switch 411 for specifying 
opening and closing of the front door 407, Transmit to the mail box which does not illustrate the 
mail slot 412 which are insertion of the optical information recording medium 1 and an outlet, 
and the optical information recording medium 1 inserted via the mail slot 412, and. The motor 
413 for transmission which transmits the optical information recording medium 1 to discharge to 
the mail slot 412 from a mail box, and the full sensor 414 which detects that the optical 
information recording medium 1 inserted into the Zhuk device reached regulation number of 
sheets are formed. 

[0202]The door sensor 415 which detects the switching condition of the front door 407 in the 
front door 407, The door-lock solenoid 416 for carrying out opening and closing control of the 
front door 407 and the interlocking switch 417 which carries out opening and closing control of 
the front door 407 according to operation of the functional switch 41 1 are formed. 
[0203]The robotics block 402 is provided with the following. 

The lower magazine 421 which can store the optical information recording medium 1 often 
sheets to the inside. 

The top magazine 422 which is provided so that the upper face part of this lower magazine 421 
may laminate, and can store the optical information recording medium 1 often sheets to that 
inside. 

The controller block 423 which controls the whole Zhuk device. 
[0204]The robotics block 402 is provided with the following. 

The motor 424 for grip operation for controlling grip operation of the manipulator for which the 
optical information recording medium 1 inserted into the Zhuk device is moved to a 
predetermined part and which is not illustrated. 

The motor controller 425 for grip operation which controls the number of rotations and hand of 
cut of the motor 424 for grip operation according to control of the controller block 423. 
The encoder 426 for grip operation which detects the number of rotations and hand of cut of the 
motor 424 for grip operation, and supplies this detected information to the controller block 23. 
The robotics block 402 is provided with the following. 
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The motor 427 for rotating operation for carrying out the roll control of the manipulator to 
clockwise direction, the counter clockwise direction, or a longitudinal direction. 
The motor controller 428 for rotating operation which controls the number of rotations and hand 
of cut of the motor 427 for rotating operation according to control of the controller block 423. 
The encoder 429 for rotating operation which detects the number of rotations and hand of cut of 
the motor 427 for rotating operation, and supplies this detected information to the controller 
block 423. 

The robotics block 402 is provided with the following. 

The motor 430 for vertical movement for carrying out the movement controls of the manipulator 
to a sliding direction. 

The motor controller 43 1 for vertical movement which controls the number of rotations and hand 
of cut of the motor 430 for vertical movement according to control of the controller block 423. 
The encoder 432 for vertical movement which detects the number of rotations and hand of cut of 
the motor 430 for vertical movement, and supplies this detected information to the controller 
block 423. 

[0205]The robotics block 402 is provided with the following. 

The motor controller 433 for transmission which controls the number of rotations and hand of 
cut of the motor 413 for transmission for performing insertion discharging operation of the 
optical information recording medium 1 through the mail slot 412. 
The clear path sensor 434 and the clear path emitter 420. 

[0206]The rear panel block 403 is provided with the following. 

The connecter terminal 435 for RS232C which is an input/output terminal for serial 

transmissions. 

UPS (Uninterruptible Power System) — business - the connecter terminal 436. 

The 1st connecter terminal 437 for SCSI (Small Computer Systemlnterface) that is an 

input/output terminal for parallel transmission. 

The 2nd connecter terminal 438 for SCSI that is the same input/output terminal for parallel 
transmission, and AC (exchange) power connector terminal 439 connected to commercial power. 

[0207]The connecter terminal 435 for RS232C and the connecter terminal 436 for UPS are 
connected to the controller block 423, respectively. The controller block 423 changes into 
parallel data the serial data supplied via the connecter terminal 435 for RS232C, and supplies 
them to each disk array 404,405, and. The parallel data from each disk array 404,405 are 
changed into serial data, and the connecter terminal 435 for RS232C is supplied. 
[0208]Each connecter terminal 437,438 for SCSI is connected to the controller block 423 and 
each disk array 404,405. Each disk array 404,405 delivers immediate data via each connecter 
terminal 437,438 for SCSI, and the controller block 423, The parallel data from each disk array 
404,405 are changed into serial data, and the connecter terminal 435 for RS232C is supplied. 
[0209]The AC power connecter terminal 439 is connected to the electric power supply block 
406. The electric power supply block 406 forms each electric power of +5V, +12V, +24V, and - 
24V based on the commercial power incorporated via this AC power connecter terminal 439, and 
supplies it to other the block of each. 

[0210]The manipulator which is not illustrated is provided with the following. 
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The carriage which has a gripper which operates having held at a time the one optical 
information recording medium 1 transmitted to the mail box via the mail slot 412 etc. 
The carriage attaching part holding this carriage. 

It is an actuator the upper and lower sides, right and left, order, and for carrying out a roll control 
about a carriage. 

Approximately rectangular form is formed in that base part, it applies to the upper face part of 
the Zhuk device from the four corners of this rectangular form, and four supports set up so that it 
might become vertical to a base part are provided in the inside of the Zhuk device. The carriage 
attaching part holds the carriage, enabling free rotation before and after right and left, and has a 
support grasping part which grasps a support along with four supports to the both ends so that 
vertical movement may be possible for a carriage attaching part. 

[021 1]A carriage actuator generates the driving force for carrying out the movement controls of 
such a manipulator up and down along with a support, and it generates the driving force right and 
left, order, and for carrying out a roll control, and a carriage. The driving force for having held 
the optical information recording medium 1 by the gripper is generated. 
[02 12] As shown in drawing 72, the front door 407, The cantilevered suspension of the opening 
and closing of an end is made free on the hinge 450, and the lower magazine 421, the top 
magazine 422, and the 1 st and 2nd disk array 404,405 are pulled out, respectively, or it can equip 
now with them by opening and closing this front door 407. Each magazine 421,422 the optical 
information recording medium 1 of ten sheets stored by the cartridge, respectively, Have the box 
shape stored in the form laminated in parallel to the base part of the Zhuk device, and the optical 
information recording medium 1 , It is inserted from the back side (field side which carries out 
for relativity to the transverse-plane side in which the front door 407 is formed when the Zhuk 
device is equipped with each magazine 421,422) of each magazine 421,422. Wearing of this 
optical information recording medium 1 can be performed by once, when a user equips the Zhuk 
device with each magazine 421,422 which took out each magazine 421,422, stored manually and 
stored the optical information recording medium 1 . A manipulator equips each magazine 
421,422 with the optical information recording medium 1 which the inserted optical information 
recording medium 1 was transmitted to the mail box, and was transmitted to this mail box by 
inserting the optical information recording medium 1 via the mail slot 412. Thereby, each 
magazine 42 1 ,422 can be automatically equipped with the optical information recording medium 
1. 

[0213]The 1st and 2nd disk arrays 404,405 are provided with the following. 
It is a RAID controller, respectively. 

the [the 1st - ] — the drive array which the light information recording and reproducing device of 
five was connected, and was constituted. 

[0214]Each light information recording and reproducing device has a disk insertion outlet, 
respectively, and the optical information recording medium 1 is discharged by each light 
information recording and reproducing device from insertion or each light information recording 
and reproducing device via this disk insertion outlet. It is connected to the controller block 423 
and a RAID controller controls each light information recording and reproducing device by 
control of the controller block 423 according to the recording method of RAID1, RAID3, or 
RAID5. Each recording method of RAID 1, RAID3, and RAIDS is chosen by the key operation 
of the keypad 409 provided in the front panel 408. 
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[0215]In this Zhuk device, data is recorded by the recording method of RAID 1 5 RAID3, or 
RAIDS using the disk array 404,405. Thus, in order to record data, it is necessary to equip the 
Zhuk device with the optical information recording medium 1 beforehand. There are the 
following two kinds in the mounting method of the optical information recording medium 1 to 
the Zhuk device. 

[0216]The 1st mounting method is a method of opening the front door 407, taking out the lower 
magazine 421 and the top magazine 422, and equipping with the optical information recording 
medium 1 manually to these magazines 421,422, as shown in drawing 72. 
[0217]The 2nd mounting method is a method of equipping at a time with the one optical 
information recording medium 1 via the mail slot 412 shown in drawing 73. If the mail slot 412 
is equipped with the optical information recording medium 1, the controller block 423 will detect 
this, will carry out drive controlling of the motor 413 for transmission, and will transmit the 
optical information recording medium 1 to a mail box. If the optical information recording 
medium 1 is transmitted to a mail box, will carry out the movement controls of the controller 
block 423 in the direction which carries out drive controlling of the motor 430 for vertical 
movement and in which the manipulator is formed in the mail box, and. Drive controlling of the 
motor 424 for grip operation is carried out, and the movement controls of the optical information 
recording medium 1 held by the gripper provided in the manipulator are carried out to the disk 
store part as for which the magazine 421,422 is vacant. And drive controlling of the motor 424 
for grip operation is carried out, and the optical information recording medium 1 held by the 
gripper is released within a disk store part. The controller block 423 controls each part to repeat 
such a series of mounting operation, and to perform it, whenever the optical information 
recording medium 1 is inserted via the mail slot 412. 

[0218]Thus, when each magazine 421,422 is equipped with the optical information recording 
medium 1, with the 1st mounting method or 2nd mounting method the controller block 423, A 
manipulator is controlled and the optical information recording medium 1 stored by the lower 
magazine 421 or the top magazine 422 is transmitted to the 1st disk array 404 or 2nd disk array 
405. Wearing of each disk array 404,405 is attained for the optical information recording 
medium 1 of five sheets, respectively, and with a manipulator. The 1st disk array 404 will be 
equipped with five in the optical information recording medium 1 of a total of 20 sheets stored 
by each magazine 421,422, and the 2nd disk array 405 will be equipped with other five sheets. 
[02 19] When recording data, by operating the keypad 409, a user chooses a desired recording 
method out of the recording method of RAID1, RAID3, or RAID5, operates the keypad 409, and 
specifies the recording start of data. The data which should be recorded is supplied to the disk 
array 404,405 via the connecter terminal 435 for RS232C or ** 1, and 2nd connecter terminal 
437,438 for SCSI. If the recording start of data is specified, the controller block 423 will control 
each disk array 404,405 via the RAID controller formed in each disk array 404,405 so that record 
of data is performed according to the selected recording method. 

[0220]In this Zhuk device, the hard disk drive in RAID using the conventional hard disk drive, It 
transposes to the light information recording and reproducing device formed five sets at a time in 
each disk array 404,405, and data is recorded according to the recording method selected from 
the recording methods of RAID 1, RAID3, or RAID5. In this Zhuk device, the interface of data is 
not limited to what is during above-mentioned explanation and was mentioned. 
[0221]By the way, in the light information recording and reproducing device concerning this 
embodiment, a copy protection and security protection are easily realizable like a 1st 
embodiment. A user is provided with the optical information recording medium 1 which 
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recorded the information on various sorts (for example, various kinds of software) that the 
abnormal-conditions patterns of a reference beam differed, It responds for a user to ask and 
becomes realizable [ the data communications service of smelling the information on the 
abnormal-conditions pattern of the reference beam which makes the information on several kinds 
refreshable, and providing it for pay individually as information ]. 

[0222]It may be made to create the abnormal-conditions pattern of the phase of the reference 
beam for taking out predetermined information from the optical information recording medium 1 
which smells and serves as information based on the peculiar information of the individual who 
becomes a user. There are a pattern of a password, a fingerprint, a voiceprint, and the iris, etc. as 
individual peculiar information. 

[0223]in the light information recording and reproducing device concerning this embodiment, 
drawing 74 showed an example of the composition of the important section at the time of 
creating the abnormal-conditions pattern of the phase of a reference beam based on individual 
peculiar information as mentioned above ~ it is. The personal information entry part 501 into 
which a light information recording and reproducing device inputs the peculiar information of 
individuals, such as a fingerprint, in this example, Based on the information inputted from this 
personal information entry part 501, create the abnormal-conditions pattern of the phase of a 
reference beam, and the phase space modulator 1 1 7 is received if needed at the time of record of 
information, or reproduction, The phase modulation pattern encoder 502 which gives the 
information on the created abnormal-conditions pattern, and drives the phase space modulator 
1 17, Publish the card 504 which recorded the information on the abnormal-conditions pattern 
created by this phase modulation pattern encoder 502, and. When equipped with this card 504, it 
has the card issuing and the input part 503 which sends the information on the abnormal- 
conditions pattern currently recorded on that card 504 to the phase modulation pattern encoder 
502. 

[0224] When a user records information on the optical information recording medium 1 in the 
example shown in drawing 74 using the light information recording and reproducing device 
concerning this embodiment, the personal information entry part 501 is received, When the 
peculiar information of individuals, such as a fingerprint, is inputted, the phase modulation 
pattern encoder 502, Based on the information inputted from the personal information entry part 
501, the abnormal-conditions pattern of the phase of a reference beam is created, the information 
on the created abnormal-conditions pattern is given to the phase space modulator 1 1 7 at the time 
of record of information, and the phase space modulator 1 17 is driven. It is matched with the 
abnormal-conditions pattern of the phase of the reference beam created by this based on the 
peculiar information of the individual who is a user, and information is recorded on the optical 
information recording medium 1. The phase modulation pattern encoder 502 sends the 
information on the created abnormal-conditions pattern to card issuing and the input part 503, 
and card issuing and the input part 503 publish the card 504 which recorded the information on 
the sent abnormal-conditions pattern. 

[0225]In order to reproduce the information recorded as mentioned above from the optical 
information recording medium 1 , a user inputs individual peculiar information to the personal 
information entry part 501 like the time of record, or equips card issuing and the input part 503 
with the card 504. 

[0226]When individual peculiar information is inputted to the personal information entry part 
501, The phase modulation pattern encoder 502 creates the abnormal-conditions pattern of the 
phase of a reference beam based on the information inputted from the personal information entry 
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part 501 , gives the information on the abnormal-conditions pattern created to the phase space 
modulator 1 1 7 at the time of reproduction of information, and drives the phase space modulator 
1 17. Desired information will be reproduced if the abnormal-conditions pattern of the phase of 
the light at the time of record and the abnormal-conditions pattern of the phase of the reference 
beam at the time of reproduction are in agreement at this time. Even if it inputs the same 
individual's peculiar information to the personal information entry part 501, in order to prevent 
an abnormal-conditions pattern which is different in the time of record and reproduction from 
being created in the phase modulation pattern encoder 502, Even if the information inputted from 
the personal information entry part 501 is different to some extent, in the phase modulation 
pattern encoder 502, the same abnormal-conditions pattern may be made to be created. 
[0227] On the other hand, when card issuing and the input part 503 are equipped with the card 
504, Card issuing and the input part 503 send the information on the abnormal-conditions pattern 
currently recorded on the card 504 to the phase modulation pattern encoder 502, and the phase 
modulation pattern encoder 502 gives the information on the sent abnormal-conditions pattern to 
the phase space modulator 117, and it drives the phase space modulator 117. Thereby, desired 
information is reproduced. 

[0228]The composition of others in this embodiment, the operation, and the effect are the same 
as that of a 1 st embodiment. 

[0229] Although this invention is not limited to each above-mentioned embodiment, for example, 
address information etc. were beforehand recorded on the address servo area 6 in the optical 
information recording medium 1 by the embossed pit in each above-mentioned embodiment, In [ 
without providing an embossed pit beforehand ] the address servo area 6, The portion near the 
protective layer 4 of the hologram layer 3 is selectively irradiated with a high-output laser beam, 
and it may be made to format by changing the refractive index of the portion selectively by 
recording address information etc. 

[0230] As an element which detects the information recorded on the hologram layer 3, Not a 
CCD array but an MOS type solid state image pickup device and a digital disposal circuit may 
use the smart photosensor (for example, refer to document "O plus E, September, 1996, and 
No.202 and 93-99th page".) accumulated on 1 chip. This smart photosensor has a large transfer 
rate, and since it has a high-speed calculation function, it becomes possible by using this smart 
photosensor to attain high-speed reproduction, for example, to reproduce with the transfer rate of 
G bits-per-second order. 

[0231] When a smart photosensor is used as an element which detects the information especially 
recorded on the hologram layer 3, Instead of recording address information etc. on the address 
servo area 6 in the optical information recording medium 1 by the embossed pit, The address 
information of the predetermined pattern, etc. are beforehand recorded by the same method as 
record using the holography in the data area 7, a pickup is changed into the same state as the time 
of reproduction also at the time of a servo, and it may be made for a smart photosensor to detect 
the address information. In this case, a basic clock and an address can be obtained directly from 
the detected information of a smart photosensor. A tracking error signal can be acquired from the 
information on the position of the reproduction pattern on a smart photosensor. A focus servo 
can be performed by driving the object lens 12 so that the contrast of the reproduction pattern on 
a smart photosensor may become the maximum. At the time of reproduction, it is possible to 
carry out by driving an object lens so that the contrast of the reproduction pattern on a smart 
photosensor may become the maximum about a focus servo. 



51 



[0232]In each embodiment, the information on the abnormal-conditions pattern of a reference 
beam and the information on wavelength may be made to be given to the controller 90 from an 
external host device. 
[0233] 

[Effect of the Invention] As explained above, according to the light information recorder 
according to any one of claims 1 to 1 0. By the pickup arranged so that it may counter to an 
optical information recording medium. Since it irradiates with information light and the 
reference beam for record from the same field side to the Information Storage Division layer and 
information was recorded on the Information Storage Division layer with the interference pattern 
by interference with information light and the reference beam for record, The optical system for 
record can be constituted small, and the effect to say that the random access to an optical 
information recording medium can be performed easily is done so. 

[0234]Since it was made according to the light information recorder according to claim 2 for a 
record optical system to irradiate with information light and the reference beam for record so that 
the optic axis of information light and the optic axis of the reference beam for record may be 
arranged on the same line, the effect that the optical system for record can be constituted still 
smaller is further done so. 

[023 5] Since it was made for a light source to emit the light flux of two or more wavelength 
bands according to the light information recorder according to claim 3, the effect of becoming 
possible to carry out multiplex recording of further more many information is done so. 
[023 6] Since it was made for a pickup to have the 1st light volume monitor means for supervising 
the light volume of information light, and the 2nd light volume monitor means for supervising 
the light volume of the reference beam for record according to the light information recorder 
according to claim 4, The light volume of information light and the reference beam for record is 
supervised independently, and the effect of becoming possible to control independently is done 
so. 

[023 7] According to the light information recorder according to claim 5, a pickup, Since it was 
made to have a regenerated light detection means to detect the regenerated light which the 
reference beam for record is diffracted and is produced with the interference pattern formed in 
the Information Storage Division layer at the time of record of the information over the 
Information Storage Division layer, The effect of becoming possible to compare the recorded 
information promptly after record of information is done so. 

[023 8] Since it had the control means which controls recording operation based on the 
information on the regenerated light detected by a regenerated light detection means according to 
the light information recorder according to claim 6, the effect of becoming possible to perform 
recording operation by the still more nearly optimal recorded state is done so. 
[023 9] According to the light information recorder according to claim 7, by being based on the 
information on the regenerated light detected by a regenerated light detection means, since it had 
the control means which controls the exposure conditions of information light and the reference 
beam for record at the time of multiplex recording, the effect of becoming possible to perform 
multiplex recording on the still more nearly optimal conditions is done so. 
[0240] Since it was made for a pickup to have a fixing means by which the information recorded 
with an interference pattern in the Information Storage Division layer is established according to 
the light information recorder according to claim 8, the effect that fixing of information is still 
attained is done so. 
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[0241] According to the light information recorder according to claim 9, as an optical information 
recording medium, What is provided in the both sides of the record section which can record 
information, and this record section, and has a positioning area for positioning of information 
light and the reference beam for record with an interference pattern is used, The irradiation 
position of information light and the reference beam for record is made to go back and forth so 
that it may go via at least a part of record section and positioning area of the both sides, Since it 
had the control means which performs positioning of the information light to a record section, 
and the reference beam for record based on the information acquired from a positioning area, In 
the same part of an optical information recording medium, even when performing comparatively 
long time and record, the effect that the position which records can be prevented from shifting is 
done so. 

[0242] Since it had two or more pickups according to the light information recorder according to 
claim 10, it becomes possible fUrther to one optical information recording medium to record 
simultaneously by two or more pickups, and the effect that the performance of record can be 
raised is done so. 

[0243]According to the light information playback equipment according to any one of claims 1 1 
to 16. By the pickup arranged so that it may counter to an optical information recording medium. 
The regenerated light generated from the Information Storage Division layer by irradiating with 
the reference beam for reproduction to the Information Storage Division layer, and irradiating 
this reference beam for reproduction, Since it collects from the same field side as the side which 
irradiates with the reference beam for reproduction to the Information Storage Division layer and 
the collected regenerated light was detected, the optical system for record can be constituted 
small, and the effect to say that the random access to an optical information recording medium 
can be performed easily is done so. 

[0244] Since according to the light information playback equipment according to claim 12 the 
regenerated light study system was made to perform exposure of the reference beam for 
reproduction, and collection of regenerated light so that the optic axis of the reference beam for 
reproduction and the optic axis of regenerated light might be arranged on the same line, The 
effect that the optical system for reproduction can be constituted still smaller is done so. 
[0245]Since according to the light information playback equipment according to claim 13 a light 
source emits the light flux of two or more wavelength bands and the regenerated light of two or 
more wavelength bands as the light flux emitted from a light source where a detection means is 
the same was detected, The effect of becoming possible to reproduce the information by which 
multiplex recording was carried out to the optical information recording medium using the light 
of two or more wavelength bands is done so. 

[0246] Since it was made for a pickup to have a light volume monitor means for supervising the 
light volume of the reference beam for reproduction according to the light information playback 
equipment according to claim 14, the effect of becoming still more possible to supervise and 
control the light volume of the reference beam for reproduction is done so. 
[0247] According to the light information playback equipment according to claim 15, as an 
optical information recording medium, What is provided in the both sides of the record section 
where information is recorded, and this record section, and has a positioning area for positioning 
of the reference beam for reproduction with an interference pattern is used, The irradiation 
position of the reference beam for reproduction is made to go back and forth so that it may go via 
at least a part of record section and positioning area of the both sides, Since it had the control 
means which positions the reference beam for reproduction to a record section based on the 
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information acquired from a positioning area, In the same part of an optical information 
recording medium, even when performing comparatively long time and reproduction, the effect 
that the reproduced position can be prevented from shifting is done so. 

[0248]Since it had two or more pickups according to the light information playback equipment 
according to claim 1 6, it becomes possible further to one optical information recording medium 
to reproduce simultaneously by two or more pickups, and the effect that reproductive 
performance can be raised is done so. 

[0249] According to the light information recording and reproducing device according to claim 
17 or 18, at the time of record. By the pickup arranged so that it may counter to an optical 
information recording medium. With the interference pattern by interference with information 
light and the reference beam for record, irradiate with information light and the reference beam 
for record from the same field side to the Information Storage Division layer, record information 
on the Information Storage Division layer, and at the time of reproduction. By a pickup, it 
irradiates with the reference beam for reproduction to the Information Storage Division layer, 
Since the regenerated light generated from the Information Storage Division layer by irradiating 
this reference beam for reproduction is collected from the same field side as the side which 
irradiates with the reference beam for reproduction to the Information Storage Division layer and 
the collected regenerated light was detected, The optical system for record and reproduction can 
be constituted small, and the effect to say that the random access to an optical information 
recording medium can be performed easily is done so. 

[0250] Since it had two or more pickups according to the light information recording and 
reproducing device according to claim 18, It becomes possible to one optical information 
recording medium to perform record and reproduction simultaneously by two or more pickups, 
and the effect that the performance of record and reproduction can be raised is done so. 



[Translation done.] 
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